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ABSTRACT OF DISSERTATION

MOBILE TECHNOLOGY USE DURING THE COVID-19 PANDEMIC
The COVID-19 pandemic led to quarantines and mandatory spatial distancing;
people of all ages were encouraged to use technologies instead of actual human contact
for COVID-19 prevention and daily activities. The special circumstances of living plus
innovation and promotion of mobile applications (apps) during the pandemic influenced
mobile technology use behavior. In this study we explored age differences in mobile
technology use, the factors that influenced use behavior during the COVID-19 pandemic,
and proposed a research model that aimed to predict behavioral intention and mobile
technology use behavior. A pilot-tested survey was distributed through online survey
software. Participants were 35 years old or older, lived in the United States of America,
and had experience using mobile technology. The survey contained four parts, questions
regarding participant characteristics, mobile technology use experience before and during
the COVID-19 pandemic, variables that affected mobile technology use, and the impact
of COVID-19 pandemic to daily life and mobile technology use.
Data analysis included 1212 respondents nationwide, with representation from the
West, Midwest, South, and Northeast region. The average age of participants was
56.12±12.26 years (female: male = 1.24:1). Most of the participants had used mobile
technology for more than three years; and approximately 67% of the participants decided
to use mobile technology because they needed it to function in today’s society. There are
six major findings in this study. First, this study identified significant reported differences
in using mobile technology frequency and functions before and during the COVID-19
pandemic. There is statistically significant (p < 0.01) increase of mobile technology daily
use frequency and perceived necessity of mobile technology use during the COVID-19
pandemic. The findings also showed changes in use behavior regarding mobile
technology functions. A significant (p < 0.01) increase in using functions such as video
calls, online grocery shopping or delivery, online education, and reserving taxi or car
services on mobile technology during the pandemic was identified in the study.
Second, this study identified age difference in mobile technology use frequency
and choice of functions. To examine age differences in mobile technology use,
participants were categorized into three groups: age 35 to 49 (n = 391), 50 to 64 (n = 435),
and 65 to 83 (n = 386). Daily mobile technology use frequency of all groups increased
significantly (p < 0.01) during the COVID-19 pandemic, with participants at age 35 to 49

having significantly higher (p < 0.01) use frequency than the other groups. Age
differences were also found in the choice of mobile technology functions used during the
pandemic. Participants at age 35 to 49 had significantly (p < 0.05) higher use in video
calls, online education, food or grocery delivery, and entertainment than the other groups.
In contrast, participants at age 35 to 49 had significantly (p < 0.05) lower use of text
messaging and email than the other groups. Moreover, participant at age 65 to 83 had
significantly (p < 0.05) higher use of navigation, reserving taxi or car service, and
checking breaking news than the participants at age 35 to 49.
Third, this study identified that the availability of mobile technology functions
and the necessity of using mobile technology to function in society remained as the top
two critical factors before and during the pandemic.
Fourth, this study found the increased attention to benefits that could be received
from using mobile technology. There were significant (p < 0.01) increases in considering
physical, social, and emotional benefits as important factors in using mobile technology
during the pandemic. Also, significant (p < 0.01) decreases in considering price, pleasure,
and ease of use as important factors were found in the study.
Fifth, this study verified the important role of event (i.e. the COVID-19 pandemic)
in predicting mobile technology use. A structural model of technology use behavior and
behavioral intention, based on the pre-existing Unified Theory of Acceptance and Use of
Technology (UTAUT) model and previous studies regarding technology use, was
developed and examined in the study. The moderator, event, provided essential
moderation effects in predicting mobile technology use behavior during the pandemic.
Finally, the study provided evidence that the effects of perceived values,
self-efficacy, and personal innovativeness on behavioral intention and use behavior
cannot be ignored. While validating the proposed research model of this study, three
constructs (perceived values, self-efficacy, and personal innovativeness) significantly (p <
0.001) influenced behavioral intention of mobile technology use during the pandemic.
With the added moderator and constructs, the refined research model of this study can
explain 4.5 percent more variance in behavioral intention and 1.5 percent more variance
in mobile technology use behavior.
The COVID-19 pandemic led to a series of behavioral changes of human beings.
One of the significant changes is the use behavior of mobile technology. The findings in
this study suggested that people in today’s society might not have flexible choice of
whether or not to use mobile technology in their life due to the coronavirus disease
outbreak. Although people in all age groups were forced to use mobile technology, the
nature of aging still leads to different demands and experience of mobile technology use.
Future studies should examine the effects of behavioral change in mobile technology use
during the pandemic and acknowledge the importance of age differences.
KEYWORDS: Mobile Technology, Technology Use Behavior, Age Differences,
Structural Model, COVID-19 Pandemic
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Chapter One: Introduction
The Coronavirus disease outbreak, also called the COVID-19 pandemic, has
drastically influenced the behaviors of human beings. In this context, the goal of many
behavioral changes was to avoid becoming a victim of COVID-19. Changed behaviors
include washing hands more frequently, taking more care about cleanliness, maintaining
physical distance, avoiding public places, and no longer socializing with others (Barber &
Kim, 2021). As the COVID-19 pandemic led to quarantines and mandatory spatial
distancing, many people had no choice but to change their technology use behavior as
well. The use of digital technologies has become critical for monitoring, detection, and
prevention of COVID-19 (Ting, Carin, Dzau, & Wong, 2020). Along with the increasing
usage of technologies, various mobile apps have been developed and are used widely for
managing the COVID-19 pandemic (e.g., information sharing, home-monitoring, risk
assessment), which is valuable for both the public and professionals (Kondylakis et al.,
2020).
The COVID-19 pandemic has played a significant role in changing technology
use behavior. People were compelled to use technologies for lowering their risk of getting
the COVID-19 disease. This suggests the importance of considering the COVID-19
pandemic as an “event” moderator that impacts technology use. The purpose of this study
is to explore the impact of the COVID-19 pandemic on technology use behavior across
age groups and refine a research model of technology use. To achieve the goal, this study
recruited mobile technology users then compared their technology use experience before
and during the COVID-19 pandemic, and identified factors that influence technology use
behavior.
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Technologies change rapidly over time; people of different ages have different
experiences in learning to live with new technologies. For example, people born before
1946, the silent generation, had to adapt to a world of computers during middle age or
later. Baby Boomers grow old adapting to a world of Internet. The most recent generation,
generation Z, grew up with the smartphone. Each generation has to experience the rapid
evolution of technologies and inevitably faces the process of adapting to current
technology use to maintain engagement with society.
According to International Business Machines Corporation (n.d.), mobile
technology is a technology that moves around with users; a portable device with a
two-way communication portal, networking technology, and computing function. Mobile
technologies are different from traditional technologies. Consider the smartphone as an
example. Smartphones are feature-packed mobile technologies that act like a
pocket-sized computer. They differ from traditional mobile phones that provide primarily
the function of making and receiving calls. Moreover, mobile technology includes mobile
applications (“apps”), which are computer programs designed to work on a mobile device
to provide various functions for daily support (such as reminding users of the time and
weather), conducting business (on-line shopping), and entertainment (gaming). In this
study, mobile technologies are defined as portable technology products that provide touch
screen function, Internet access, mobile apps, and web browsing. Examples of mobile
technology are devices such as a smartphone, tablet, or smart watch.
The COVID-19 pandemic has led to a phenomenon that many people are forced
to use mobile technologies no matter whether they like to or not, and there are
increasingly negative consequences of not using contemporary technologies in daily life.
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For instance, a person who does not use mobile technology during the COVID-19
pandemic will experience difficulties participating in social events, obtaining services, or
interacting with other people. Mobile technology use is becoming unavoidable for
fulfilling daily tasks (for example, grocery shopping), maintaining jobs, and receiving
education. This brings up the necessity of knowing the experience of technology use
among people of different characteristics, such as age, sex, education level, financial
status, and health status.
Mobile technology is one of many technologies that have been used heavily by
people due to convenience and functions that are similar to a computer. In order to keep
spatial distancing and prevent people from face to face gathering at specific locations
during the COVID-19 pandemic, mobile technologies are widely used in maintaining
social connection, arranging schedules, shopping, and receiving entertainment. This
circumstance undoubtedly has made the use of mobile technology a normal part of life,
and has increased our attention to the behavioral intention of mobile technology use
during the COVID-19 pandemic.
People with different backgrounds may have different experience while using
mobile technologies. Many factors including age and financial status could influence the
intention to use mobile technology. Older adults might experience difficulties or have
particular concerns toward mobile technology use compared to young or middle-aged
people. Various factors that impacted the use of mobile technology reflected people’s
needs or perceived challenges of living in today’s society; therefore, understanding those
factors is essential. To explore factors that influence mobile technology use, this
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dissertation recruited people of different ages and collected information on their
background for further analysis.
This dissertation explored age differences in mobile technology use before and
during the COVID-19 pandemic. As a result of increasing life expectancy in recent years,
multiple age groups with diverse experience exist concurrently in the world. This study
categorized participants into three age groups, participants at age 35 to 49, participants at
age 50 to 64, and participants at age 65 or above. Exploring age differences in mobile
technology use helps in understanding the impact of mobile technology on specific
populations and identifies various needs of different age groups during the COVID-19
pandemic.
The revolution in the use of technology is advancing along with the changes in
our living environment. The COVID-19 pandemic accelerates transformation of the role
of technology to today’s society. Variables that influence technology use might be
transformed as well in different circumstances. In this study, mobile technology use is
described in relation to an existing model, the Unified Theory of Acceptance and Use of
Technology (UTAUT). The UTAUT model was proposed with four constructs
(performance expectancy, effort expectancy, social influence, and facilitating conditions)
to explain user’s intention to use technology (Venkatesh, Morris, Davis, & Davis, 2003).
A UTAUT2 model was then proposed with additional constructs (hedonic motivation,
habit, and price value) to better reflect behavioral intention and predict user behavior of
technology use (Venkatesh, Thong, & Xu, 2012). In this study, variables that potentially
influence the intention of mobile technology use are adopted from UTAUT2 model and
existing studies (Boontarig, Chutimaskul, Chongsuphajaisiddhi, & Papasratorn, 2012;
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Dhiman, Arora, Dogra, & Gupta, 2019; Shaw & Sergueeva, 2019). These variables were
analyzed to explain the change of technology use behavior during the COVID-19
pandemic and to propose a research model for improvement in explaining intention to use
and use behavior of technology in current society.
Overall, this dissertation identifies the change of people’s perception and reported
behaviors regarding technology use in daily living during a pandemic event and suggests
directions of technology development in a manner that will make us more prepared for
other similar circumstances in the future.
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Chapter Two: Literature Review
Mobile Technology
History of Mobile Technology
Mobile technology evolution has had a major impact on both ways of
communication and daily life. Mobile technology allows people to access online
resources and services anywhere at any time. This success can be attributed to the
remarkable evolution of mobile wireless communication networks. According to a study
of mobile generation technology evolution by Vora (2015), “…the mobile wireless
Generation (G) generally refers to a change in the nature of the system, speed,
technology, frequency, data capacity, latency etc. Each generation has some standards,
different capacities, new techniques and new features which differentiate it from the
previous one” (p. 281). Mobile wireless communication began with the first generation
(1G) in 1980s with the function of voice calls, then quickly progressed to the second
generation (2G) in late 1980s with addition of the function of text messaging, a third
generation (3G) in 2000 with addition of the function of wireless mobile internet, a fourth
generation (4G) in the 2010s with addition of the function of fixed internet (for
supporting wireless internet), and eventually a fifth generation (5G) in the late 2010s with
more effective and complete wireless communication without limitations (Vora, 2015).
Numerous researchers have studied use of the mobile telephone, the most
representative mobile technology. In the 1940s, land mobile services were first
introduced to the public and the massive adoption behaviors emerged by the late 1990s;
the well-established social context and human needs at that time led to the emergence of
mobile phones (Lacohée, Wakeford, & Pearson, 2003). According to surveys of U.S.
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adults conducted by the Pew Research Center (2021), mobile phone ownership of
Americans increased over time; 35% of U.S. adults reported smartphone ownership in
May 2011, and after 10 years, 85% of U.S. adults reported ownership of a smartphone in
February 2021. Also, the ownership of other mobile devices increased over time. The
Pew Research Center (2021) reported that 53% of Americans own a tablet and 77%
Americans own a desktop or laptop computer. Vogels (2020) reported about 21% of
Americans use a smartwatch (survey conducted by the Pew Research Center in June
2019). With the increasing ownership of smartphones, laptops, smartwatches, and tablets,
mobile technologies have undoubtedly become more influential in human life.
Mobile Technology Uses and Benefits
The mobile wireless communication network allows mobile technology users to
access abundant services. The innovation of mobile applications (apps) also brings
various functions and a high level of convenience to mobile technology users. Business
operations adopted mobile technology to provide efficient services to consumers,
facilitate communication among coworkers, employees, and customers, which increases
productivity and efficiency in business (Liang, Huang, Yeh, & Lin, 2007). Mobile
technology can provide mobile learning opportunities which increase effectiveness and
efficiency in the learning process, enable integration of multiple contexts while learning,
and increase connections with educators, peers, and experts throughout the world
(Bernacki, Greene, & Crompton, 2020; Eschenbrenner & Nah, 2007). In addition to work
and education, mobile technology provides connections among people, supports online
shopping and entertainment, and enhances diversity, efficiency, and convenience in the
lives of human beings.
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The use of mobile technology became more significant during the COVID-19
pandemic. Quarantine and social distance policies during the COVID-19 crisis have
increased and enriched mobile technology use behavior. Mobile technology, with its
portable features and convenience, has become a primary source for receiving
information, knowledge, services, and connections (Bhavya & Sambhav, 2020). During
the COVID-19 pandemic, the growth of engagement in online shopping, online
education, online entertainment, and online faciliataion of food delivey is impossible to
ignore (Donthu & Gustafsson, 2020). Mobile technology provides the necessary channels
(e.g., wireless internet connection) to engage in activities during the quarentine, and the
mobile apps help manage the COVID-19 crisis by providing functions such as home
monitoring, information sharing, contact tracing, and decision making (Kondylakis et al.,
2020). Indeed, mobile technology use on a daily basis has become unavoidable.
Age Differences in Mobile Technology Use
Age leads to different experiences when using mobile technology. A survey study
about mobile technology use among older adults suggested that mobile-based online
shopping and entertainment behavior could be predicted by “age.” The survey also
supported the significance of providing education about digital technology use skills to
older people (Kuoppamäki, Taipale, & Wilska, 2017). Age differences in mobile
technology use have been discussed in a research model; the Senior Technology
Acceptance & Adoption Model (STAM) proposed phases of adoption and suggested the
importance of social influence, perceived usefulness, and facilitating conditions as factors
that influence technology use among older people (Renaud & Van Biljon, 2008). Older
adults also have different perceptions of the use of mobile technology. For example, baby
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boomers (born between 1946 and 1964), compared to Generation X (1965 to 1980),
perceive mobile data as difficult to use (Yang & Jolly, 2008). Moreover, research on
adoption of mobile health technologies has indicated that older people are both unwilling
and express inability to adopt the technology due to perceived high risks, mistrust, and
privacy concerns (Fox & Connolly, 2018). Older people, with different experience and
perspectives, are facing more challenges compared to younger age groups. Mobile
technology use is inevitable in current society with factors such as age affecting the
technology use experience in multiple ways. Thus, this dissertation focused on mobile
technology use and considered age differences as a variable influencing use behavior.
Previous research found that different generations had different views toward technology
(Kupperschmidt, 2000). To emphasize the effect of age, each age group in this study
contained two generations. Participants at age 35 to 49 were categorized in the first
group, which included Generation Y (people born between 1981 and 2001) and
Generation X (people born between 1965 and 1980). Participants aged 50 to 64 were
categorized in the second group, which contained Generation X and persons in the Baby
Boomer Generation (people born between 1946 and 1964). Finally, participants aged 65
or above were categorized in the third group, which contained the Baby Boomer
Generation and Silent Generation (people born between 1925 and 1945).
Theories of Technology Adoption, Acceptance, and Use
Technology use behavior involves both “technology adoption” and “technology
acceptance”. According to Renaud and Van Biljon (2008), “Technology adoption is a
process – starting with the user becoming aware of the technology, and ending with the
user embracing the technology and making full use of it” (p.210). In contrast,
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“Acceptance, as opposed to adoption, is an attitude towards a technology, and it is
influenced by various factors” (p. 211). In other words, technology acceptance plays a
significant role when a user purchases but has not yet adopted a new technology product;
the user has to accept the new technology product after purchase and then continue
through the full adoption process by actually using the device (Renaud & Van Biljon,
2008).
Rogers (2003) proposed the Diffusion of Innovations theory to describe the
technology adoption process; his theory included five stages in the decision-making
process involved in adoption: the knowledge stage (the person is first exposed to the new
product), the persuasion stage (the person actively seeks information on the new product),
the decision stage (the person becomes involved in activities that lead to a decision to
adopt or reject the new product), the implementation phase (the person puts the product
into use), and the confirmation phase (the person seeks to finalize the decision).
Reflecting on Rogers’ diffusion of Innovation theory, the use behavior of a new item
consistently involves both acceptance and adoption of the technology. In other words, the
individual has to accept the new item and become involved with activities of adoption in
order to use an innovation; still, a person can decide not to adopt the innovation after
using it. Technology adoption involves a process embracing multiple dimensions
including acceptance and use. This dissertation focuses on mobile technology users’
technology acceptance and use behavior.
Researchers and practitioners have studied technology use and acceptance in
different ways since the mid-20th century. Many theoretical models, such as the Theory
of Reasoned Action (TRA) (Almunawar, Anshari, Susanto, & Chen, 2018), Technology
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Acceptance Model (TAM) (Sek, Lau, Teoh, Law, & Parumo, 2010), and Theory of
Planned Behavior (TPB) (Shin & Kim, 2019), have been applied to research on mobile
technology use and acceptance. In addition to these models, an integrated model, the
Unified Theory of Acceptance and Use of Technology (UTAUT), has been used in
exploring the use of mobile technology (Kim, 2014).
In order to integrate multiple theories of technology acceptance, researchers
proposed the UTAUT based on an integration of eight existing theoretical models
(Venkatesh et al., 2003). These models are TRA, TAM, TPB, Combined TAM and TPB
(C-TAM-TPB), Motivational Model (MM), Model of PC Utilization (MPCU), Innovation
Diffusion Theory (IDT), and Social Cognitive Theory (SCT). The UTAUT was
developed in organizational settings, which adopted the core constructs from previous
models and integrated them within four primary constructs that were considered while
exploring user acceptance and behavioral intention. The four constructs are:
Performance expectancy: This construct contained the concepts of “perceived
usefulness”, “extrinsic motivation”, “job-fit”, “relative advantage”, and “outcome
expectations” as proposed in previous models. It was defined as “the degree to
which an individual believes that using the system will help him or her to attain
gains in job performance” (Venkatesh et al., 2003, p.447).
Effort expectancy: This construct contained the concepts of “perceived ease of
use”, “complexity”, and “ease of use” as proposed in previous models. It was
defined as “the degree of ease associated with the use of the system” (Venkatesh
et al., 2003, p.450).
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Social influence: This construct contained the concepts of “subjective norm”,
“social factors”, and “image” as proposed in previous models. It was defined as
“the degree to which an individual perceives that important others believe he or
she should use the new system” (Venkatesh et al., 2003, p.451).
Facilitating conditions: This construct contained the concepts of “perceived
behavioral control”, “facilitating conditions”, and “compatibility” as proposed in
previous models. It was defined as “the degree to which an individual believes
that an organizational and technical infrastructure exists to support use of the
system” (Venkatesh et al., 2003, p.453).
In addition to the four constructs that determine behavioral intention and behavior, the
UTAUT also considered four moderators including sex, age, experience, and
voluntariness of use that could affect the adoption outcomes (Venkatesh et al., 2003). The
model is presented as Figure 2.1.
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Figure 2.1. The UTAUT Model

Resource: (Venkatesh et al., 2003, p.447)
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A few years after proposing the UTAUT, Venkatesh and colleagues applied the
model in describing consumer technology acceptance and modified the model by
acknowledging three important additional constructs. This led to the UTAUT 2 model
(Venkatesh et al., 2012). The three added constructs were:
Hedonic motivation: This construct reflected “perceived enjoyment. It was
defined as “the fun or pleasure derived from using a technology” (Venkatesh et
al., 2012, p. 161).
Price value: This construct was defined as consumer’s cognitive tradeoff between
the perceived benefits of the applications and the monetary cost of using them”
(Venkatesh et al., 2012, p.161).
Habit: This was defined as “a perceptual construct that reflects the results of prior
experiences” (Venkatesh et al., 2012, p.161).
In addition to the seven constructs that determine behavioral intention and behavior, the
UTAUT2 considered three moderators including sex, age, and experience that affected
the adoption outcomes. The UTAUT2 model is presented as Figure 2.2.
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Figure 2.2. The UTAUT2 Model

Resource: (Venkatesh et al., 2012, p.160)
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Both UTAUT and UTAUT2 have been used to explore mobile technology use.
Researchers have adopted UTAUT to explore smartphone adoption among older people
in Thailand; the findings indicated that older people are affected by the “perceived value”
of smartphone technology in the process of adoption (Boontarig et al., 2012). Another
study applied UTAUT2 in investigating acceptance of mobile commerce via smartphone;
the findings suggested the importance of considering “perceived value” and “personal
innovativeness” as constructs in the technology adoption framework (Shaw & Sergueeva,
2019). Moreover, UTAUT2 was used to explore consumer adoption of a fitness app; the
findings suggested the necessity of applying “self-efficacy” and “personal
innovativeness” as elements in technology acceptance and use (Dhiman et al., 2019). The
explanation of the three extended constructs is as follows:
Perceived value: This involves the conceptions of ‘give’ and ‘get’ (Shaw &
Sergueeva, 2019), the benefits of using the technology are calculated based on
the costs (both monetary and non-monetary such as time and effort) and gains
(such as function and quality). There are different dimensions in perceived value
while evaluating different contexts. For example, while assessing the context of
pre-purchase of retail items, the dimensions of perceived value are emotional,
social, quality, and price value (Sweeney, Soutar, & Johnson, 1999); while
assessing the acceptance of mobile coupons, the dimensions of perceived value
are benefits, sacrifices, fees, perceived privacy risk, and novelty (Liu, Zhao,
Chau, & Tang, 2015).
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Self-efficacy: This construct was adopted from Social Cognitive Theory
(Bandura, 1986), which was defined as “Judgment of one’s ability to use a
technology to accomplish a particular job or task” (Venkatesh et al., 2003, p.432).
Personal innovativeness: This refers to “the willingness of an individual to try
out any new information technology” (Agarwal & Prasad, 1998, p.206).
In consideration of all the possible factors that influence mobile technology use,
this study adopted the UTAUT2 framework along with additional constructs including
“perceived value,” “self-efficacy,” and “personal innovativeness.” The “price value” in
the UTAUT model is combined with “perceived value”. Since the UTAUT2 model
included the behavioral intention of technology use, this study also adopted the concept
and measurements of behavioral intention. However, the measurements of behavioral
intention adopted from the previous model are mainly about the intention of continuously
using technology in the future. Thus, the behavioral intention of technology use in this
study was meant to express participants’ intention of continuously using mobile
technology. In order to better predict behavioral intention and use behavior of mobile
technology in today’s society, a preliminary model developed in this study. The research
model contained ten major constructs, four moderators, and added two potential
relationships between constructs, the social influence and use behavior, and the perceived
values and use behavior (Figure 2.3).
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Figure 2.3. Proposed Research Model

Note: Constructs and moderators adopted from UTAUT2 are marked in orange color.
Solid line: Adopted from UTAUT2.
Dotted line: Extended constructs or potential moderators that will be examined in this
study.
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COVID-19 Pandemic and Behavioral Change
The COVID-19 pandemic is an ongoing pandemic of Coronavirus, which started
in 2019. The Coronavirus is easy to spread through person-to-person transmission
(Rothan & Byrareddy, 2020). This leads to a series of political decisions such as
quarantine and spatial distancing. People are experiencing dramatic life changes during
the COVID-19 pandemic that potentially influence wellness— for instance, the reduction
of physical activity has a negative influence on both physical and psychological health
(Maugeri et al., 2020). Quarantine has a negative impact on psychological well-being due
to stressors such as boredom, financial loss, infection fear, and inadequate information
(Brooks et al., 2020). In adapting to life changes, the use of technology plays an
important role.
People are advised to stay at home, reduce their physical contact with other
people, and reduce their frequency of going to public places. The associated change of
lifestyles directly increases the chance of using digital technologies such as
next-generation telecommunication networks and artificial intelligence (Ting, Carin,
Dzau, & Wong, 2020). Research indicates that using digital technologies could be a
solution for pandemic preparedness and response; for instance, technologies for health
care or surveillance could be helpful during the pandemic (Whitelaw, Mamas, Topol, &
Van Spall, 2020). Researchers have suggested investment in designing mobile apps as
useful tools for developing digital health (Torous, Myrick, Rauseo-Ricupero, & Firth,
2020). At least 114 mobile apps regarding the COVID-19 pandemic are being used by the
general population, government, and health professions (Collado-Borrell,
Escudero-Vilaplana, Villanueva-Bueno, Herranz-Alonso, & Sanjurjo-Saez, 2020), which
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again reflects the significance of mobile technology use as a coping strategy during the
COVID-19 pandemic.
To explore the change of mobile technology use behavior during the COVID-19
pandemic, in this dissertation, we collected participants’ perceptions of self-reported use
of mobile technology before and during the COVID-19 pandemic employing four
specific aims.
Specific Aims
Aim One
To describe self-reported changing patterns of mobile technology use before and
during the COVID-19 pandemic. This specific aim addresses the change of daily use
frequency, the experience of adopting new mobile technology functions, the change of
mobile technology functions used before and during the pandemic, and the necessity to
use mobile technology in daily life.
Aim Two
To describe age differences in self-reported mobile technology use before and
during the COVID-19 pandemic. This specific aim addresses age differences in choice of
using mobile technology before and during the COVID-19 pandemic, and the effect of
age on people’s perspective on mobile technology necessity and the frequency of daily
use.
Aim Three
To explore and compare critical factors that influence mobile technology use
behavior during the COVID-19 pandemic. The variables from the UTAUT2 model and
existing studies are adopted and evaluated to examine the difference between the time
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before and during the COVID-19 pandemic. Personal characteristics such as age, sex,
financial status, education, and living region (differentiated based on ZIP code) are
collected to explore personal factors that potentially influence the intention of mobile
technology use.
Aim Four
To refine a preliminary research model for explaining: (1) the interaction of
factors that influence mobile technology use; (2) the impact of age on mobile technology
use; (3) the impact of the COVID-19 pandemic on mobile technology use; and (4) the
difference of structural model properties between the UTAUT2 and the proposed research
model in this study.
Testing Hypothesis. The progress of validating the proposed research model
included the test of hypotheses in illustrating the relationship between constructs and the
moderation effects. The hypotheses of the proposed structural model were based on
previous models and research studies. Multiple hypotheses were proposed regarding the
relationship among constructs. Also, hypotheses regarding the moderation effect of age,
event, sex, and experience were listed.
Hypothesis Regarding the Constructs. Beside the null hypothesis (H0), fourteen
hypotheses were proposed for testing the proposed research model (Table 2.1).
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Table 2.1. Hypothesis Regarding the Constructs
Hypothesis
H0
H1

Contents
There is no significant relationship between the two constructs.
There is a significant impact of performance expectancy on behavioral
intention.

H2

There is a significant impact of effort expectancy on behavioral intention.

H3

There is a significant impact of social influence on behavioral intention.

H4

There is a significant impact of habit on behavioral intention.

H5

There is a significant impact of hedonic motivation on behavioral intention.

H6
H7

There is a significant impact of facilitating conditions on behavioral
intention.
There is a significant impact of personal innovativeness on behavioral
intention.

H8

There is a significant impact of self-efficacy on behavioral intention.

H9

There is a significant impact of perceived value on behavioral intention.

H10

There is a significant impact of behavioral intention on use behavior.

H11

There is a significant impact of facilitating condition on use behavior.

H12

There is a significant impact of habit on use behavior.

H13

There is a significant impact of perceived value on use behavior.

H14

There is a significant impact of social influence on use behavior.
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Hypothesis H1 to H12 were adopted from UTAUT2 and previous studies that
proposed the importance of the constructs that influence behavioral intention and use
behavior. Two additional hypotheses were added to examine the relationship between
perceived value and use behavior, and social influence and use behavior. Studies had
identified that perceived value played a significant role in influencing use behavior of
information system and mobile technology applications (Hsu & Chen, 2007; Karjaluoto
et al., 2019). Also, social influence had a different level of impact on use behavior
depending on the type of technologies or functions (Workman, 2014). Considering the
impact of the COVID-19 pandemic on spatial distancing and government policies, the
perceived value of using mobile technology is likely to change and so does the social
influence toward mobile technology use. Thus, this study examined the relationship
between perceived value and use behavior, and the relationship between social influence
and use behavior.
Hypothesis Regarding the Moderation Effect. The moderators in the proposed
research model are age, event, sex, and experience. Age, sex, and experience had been
identified as moderators in previous studies. The moderator “event” represents a sudden
event with large-scale impact, such as the COVID-19 pandemic. Eighteen hypotheses
were proposed focusing on the major interest of this study in the role of age and event.
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Table 2.2. Hypothesis Regarding the Moderation Effect
Hypothesis

Content

H0

The moderator has no influence on the relationship between the constructs.
(a): Age will moderate the effect of habit on behavioral intention, such that
the effect will be strong among older people. The moderation effect might

H1

also involve differences of sex and experience.
(b): Age will moderate the effect of habit on use behavior, such that the
effect will be strong among older people. The moderation effect might also
involve differences of sex and experience.
(a): Age will moderate the effect of perceived value on behavioral
intention, such that the effect will be strong among older people. The

H2

moderation effect might also involve differences of sex and experience.
(b): Age will moderate the effect of perceived value on use behavior, such
that the effect will be strong among older people. The moderation effect
might also involve differences of sex and experience.
(a): Age will moderate the effect of social influence on behavioral
intention, such that the effect will be strong among older people. The

H3

moderation effect might also involve differences of sex and experience.
(b): Age will moderate the effect of social influence on use behavior, such
that the effect will be strong among older people. The moderation effect
might also involve differences of sex and experience.
Age will moderate the effect of behavioral intention on use behavior, such

H4

that the effect will be strong among older people. The moderation effect
might also involve differences of sex and experience.
Age will moderate the effect of facilitating condition on behavioral

H5

intention, such that the effect will be strong among older people. The
moderation effect might also involve differences of sex and experience.
Age will moderate the effect of performance expectancy on behavioral

H6

intention, such that the effect will be strong among older people. The
moderation effect might also involve differences of sex and experience.
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Table 2.2. Hypothesis Regarding the Moderation Effect (continued)
Hypothesis

Content
Age will moderate the effect of effort expectancy on behavioral intention,

H7

such that the effect will be strong among older people. The moderation
effect might also involve differences of sex and experience.
Age will moderate the effect of self-efficacy on behavioral intention, such

H8

that the effect will be strong among older people. The moderation effect
might also involve differences of sex and experience.
Age will moderate the effect of hedonic motivation on behavioral intention,

H9

such that the effect will be strong among older people. The moderation
effect might also involve differences of sex and experience.
(a): Event will moderate the effect of habit on behavioral intention, such
that the effect will be strong among people who have been impacted by the
event. The moderation effect might also involve differences of age, sex, and

H10

experience.
(b): Event will moderate the effect of habit on use behavior, such that the
effect will be strong among people who have been impacted by the event.
The moderation effect might also involve differences of age, sex, and
experience.
(a): Event will moderate the effect of perceived value on behavioral
intention, such that the effect will be strong among people who have been
impacted by the event. The moderation effect might also involve differences

H11

of age, sex, and experience.
(b): Event will moderate the effect of perceived value on use behavior, such
that the effect will be strong among people who have been impacted by the
event. The moderation effect might also involve differences of age, sex, and
experience.
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Table 2.2. Hypothesis Regarding the Moderation Effect (continued)
Hypothesis

Content
(a): Event will moderate the effect of social influence on behavioral
intention, such that the effect will be strong among people who have been
impacted by the event. The moderation effect might also involve differences

H12

of age, sex, and experience.
(b): Event will moderate the effect of social influence on use behavior, such
that the effect will be strong among people who have been impacted by the
event. The moderation effect might also involve differences of age, sex, and
experience.
Event will moderate the effect of behavioral intention on use behavior, such

H13

that the effect will be strong among people who have been impacted by the
event. The moderation effect might also involve differences of age, sex, and
experience.
Event will moderate the effect of facilitating condition on behavioral

H14

intention, such that the effect will be strong among people who have been
impacted by the event. The moderation effect might also involve differences
of age, sex, and experience.
Event will moderate the effect of performance expectancy on behavioral

H15

intention, such that the effect will be strong among people who have been
impacted by the event. The moderation effect might also involve differences
of age, sex, and experience.
Event will moderate the effect of effort expectancy on behavioral intention,

H16

such that the effect will be strong among people who have been impacted
by the event. The moderation effect might also involve differences of age,
sex, and experience.
Event will moderate the effect of self-efficacy on behavioral intention, such

H17

that the effect will be strong among people who have been impacted by the
event. The moderation effect might also involve differences of age, sex, and
experience.
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Table 2.2. Hypothesis Regarding the Moderation Effect (continued)
Hypothesis

Content
Event will moderate the effect of hedonic motivation on behavioral

H18

intention, such that the effect will be strong among people who have been
impacted by the event. The moderation effect might also involve differences
of age, sex, and experience.
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Specific aim four included testing the above hypotheses, which helped determine
the structural relationship within the research model.
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Chapter Three: Design and Methods
Research Design
A cross-sectional survey was developed and used in this study. Data collection
involved four phases; survey development, survey piloting, survey refinement, and
administration of the survey. The survey was developed based on the specific aims of this
study, followed by piloting and refining the survey, and, finally, applying the survey to a
population. The survey data explored: (1) differences in mobile technology use before
and during the COVID-19 pandemic (using closed ended questions to weight the
contribution of factors that influence behavioral intention and open-ended questions to
collect participants’ individual perspectives), (2) critical factors that influence the
intention of use and use behavior (by identifying the impact level of factors/categories on
mobile technology use), (3) age differences in mobile technology use (comparing data
from different age groups), and the interaction of factors that influence technology use
(investigating relationships among these factors). Data analysis for addressing specific
aim one, aim two, and aim three involved descriptive statistics, non-parametric tests, and
logistic regression. For addressing specific aim four, the partial least squares structural
equation modeling strategy was used to evaluate the proposed research model.
Methods
Participants
Participants were people at 35 years of age or older who had experience of using
mobile technology. Participants were differentiated into three age groups, age 35 to 49,
age 50 to 64, and age 65 or above.
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Inclusion criteria
The inclusion criteria of this study were: (1) people aged 35 years old and above;
(2) people able to understand and communicate in English; (3) people who lived in the
United States of America; and (4) people with experience of using mobile technology
such as a smartphone, tablet, smart watch, or laptop. In addition to these criteria, this
study required participants to spend at least 3 minutes answering the survey questions.
Recruitment
Participants were recruited via online survey portals, Amazon Mechanical Turk
(MTurk) and Prolific. Online survey portals helped identify groups of participants
meeting the recruitment criteria. A snowball sampling strategy was also used to recruit
participants aged 65 or older by sharing online survey links (created on Qualtrics XM
online survey software) with potential participants using email and social media
including Facebook. An electronic flyer describing and soliciting participation in the
study was shared with the Lexington Senior Center, a private older adult residential
community, a group of elder mentors in the University of Kentucky Gerontology
program, and persons having contact with potential participants who met the inclusion
criteria. The electronic flyer was also posted on the Facebook page and website of the
University of Kentucky Center for Clinical and Translational Science. To improve the
online survey response, each participant through MTurk or Prolific was compensated
with 0.2 to 2.0 US dollars when they completed the survey. In addition, participants who
finished the online survey via direct link were automatically enrolled in a gift card raffle.
Three participants were randomly chosen to receive a $25 Amazon digital gift card via
email. Participants could make their own decision of method to access the online survey
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(by using a direct link to the survey, or participating through MTurk or Prolific).
Alternative methods to access the online survey and ways of receiving compensation
were described clearly in the cover letter for the online survey (Appendix A). The
University of Kentucky Institutional Review Board approved all of the protocols for this
study (IRB # 65430).
Instrument
The study involved two versions of a survey. The first version of the survey was
used for pilot testing, and the final version of the survey (Appendix C) was applied to the
general population for massive recruitment.
Survey design and content (first version)
The survey designed for pilot testing contained both closed-ended and open-ended
questions. The purpose for each survey question is listed in Table 3.1. Participants were
first asked to read the survey cover letter (approved by the University of Kentucky
Institutional Review Board) and decide whether to take part in the study. If the potential
participant agreed to join the study, a paragraph introducing mobile technology was
displayed with a screening question regarding experience of using mobile technology.
The purpose of using a screening question was to identify participants who met the
recruitment criteria and to ensure the participants knew the definition of mobile
technology in this study. After the screening question, a series of questions regarding
demographics, mobile technology use experience before and during the COVID-19
pandemic, and the potential impact from the COVID-19 pandemic were listed. There
were four sections in the survey. Nine questions in Part I were collected data on
participant characteristics including sex, age, race, education level, financial status, health
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status, marital status, living arrangement, and ZIP code (to identify participants’
approximate residential location). Seven questions in Part II sought to collect information
on participants’ experience with mobile technology use before and during the COVID-19
pandemic. Part II included questions on types of mobile technology used by the
participants, how long the participants had adopted mobile technology, the main reason
for using mobile technologies, the frequency of using mobile technologies each day, and
the most frequently used functions. Participants were asked to select five functions on a
provided list of options and score them in order from most used to least used. Part III of
the survey was designed to explore variables that influenced mobile technology use and
adoption before and during the COVID-19 pandemic; this is also the essential part of the
survey to measure constructs of the proposed research model. Ten constructs including
performance expectancy, effort expectancy, social influence, facilitating conditions,
hedonic motivation, habit, perceived value (included price value), self-efficacy, personal
innovativeness, and behavioral intention, were considered in this section; 35 statements
were listed (two to three statements for evaluating each construct) using a 4-point Likert
score to evaluate participants’ thoughts toward the statements. All the statements for
detecting the ten constructs were based on developed scales employed in previous
research studies that adopted UTAUT or UTAUT2 models (Boontarig et al., 2012;
Madigan et al., 2017; Shaw & Sergueeva, 2019; Dhiman et al., 2019). Finally, nine
questions in Part IV of the survey were designed to assess the impact of the COVID-19
pandemic on the participants’ mobile technology use. A question was also included
soliciting participant feedback on the survey. An additional question was also included in
Part IV to collect information on self-reported cognitive ability.
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Table 3.1. Survey Items
Construct
Demography (D)

Purpose


Survey Question

To collect basic information from

D1. Please identify your sex.

participants.

D2. Please identify your current age.
D3. Please identify your race.
D4. Please identify your marital status.
D5. Please identify your education level.
D6. Please identify your annual household income status.
D7. Please identify your current living arrangement.
D8. Please rate your overall health status.
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D9. Please identify your ZIP code.
D10.Do you currently experience the presence of progressive
forgetfulness?
Experience (E)



To collect experience regarding

E1. Have you ever used mobile technology? (Screening question)

mobile technology use.

E2. What kind of mobile technologies you have used in the past?
E3. What are the circumstances when you first decided to use
mobile technology?
E4. How long have you used mobile technology?

Table 3.1. Survey Items (continued)
Construct
Experience (E)

Purpose


To collect experience regarding
mobile technology use.

Survey Question
E5. How frequently did you use mobile technology BEFORE the
COVID-19 pandemic?
E6. How frequently have you used mobile technology DURING
the COVID-19 pandemic?
E7. What are the five functions of mobile technology you mostly
used BEFORE the COVID-19 pandemic?
E8. What are the five functions of mobile technology you mostly
used DURING the COVID-19 pandemic?

34

E9. Have you had an experience of using new mobile technology
(for example, using new functions or apps) during the
COVID-19 pandemic?
E10. In what level do you think the necessary of using mobile
technology in daily life DURING the COVID-19 pandemic?
E11. In what level do you think the necessary of using mobile
technology in daily life BEFORE the COVID-19 pandemic?

Table 3.1. Survey Items (continued)
Construct
Impact of COVID-19

Purpose


(IoC)

To identify impact from
COVID-19 to individual’s life.

Survey Question
IoC1. How does the COVID-19 pandemic impact your daily life,
physical health, and emotion/mood?
IoC2. How often do you have to stay in your residence during the
COVID-19 pandemic?

Perspectives and



Feedback (PF)


To identify participants’ general

PF1. Please identify the top three factors that affect your decision of

perspectives toward mobile

using mobile technology or not DURING the COVID-19

technology use.

pandemic.

To gather participants’ feedback
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toward the survey questions.

PF2. Please identify the top three factors that affect your decision of
using mobile technology or not BEFORE the COVID-19
pandemic.
PF3. Please describe any additional factors that either keep you or
prevent you from using mobile technology.
PF4. Please describe your overall thoughts of this survey.

Table 3.1. Survey Items (continued)
Preliminary Model
Construct
Performance

Survey Question/ Statement

Purpose


Expectancy (PE)

To measure the degree to which
the participant believes that using
the mobile technology will
provide benefits in certain
performance or in their daily life.

[4-point Likert scale]
PE1. I find the mobile technology useful in improving my quality
of life.
PE2. Using the mobile technology helps me to accomplish my job
efficiently.
PE3. Using the mobile technology helps me to accomplish my
daily tasks easily.

Effort Expectancy
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(EE)
Social Influence (SI)

To measure the degree of ease
associated with use of mobile



EE1. I find it easy to use the mobile technology for accessing
services I need in daily living.

technology.

EE2. Learning to operate a mobile app is easy to me.

To measure the degree to which

SI1. People who are important to me think that I should adopt and

the participant perceived the
opinions of the important others
whether to use the mobile
technology.

use mobile technology.
SI2. People who influence my behavior think that I should adopt
and use mobile technology.

Table 3.1. Survey Items (continued)
Preliminary Model
Construct
Facilitating

Survey Question/ Statement

Purpose


Conditions (FC)

The degree to which a participant

[4-point Likert scale]
FC1. I have the knowledge necessary to adopt and use mobile

believes that he or she has
necessary support and resources

technology.
FC2. I have the resources (people, equipment, material, etc.)

to use mobile technology.

necessary to adopt and use mobile technology.
FC3. Mobile technologies are well-matched with other
technologies that I use.

Hedonic Motivation
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(HM)

To measure participant’s

HM1. Using the mobile technology is enjoyable.

perceived pleasure derived from

HM2. Using the mobile technology is annoying.

using mobile technology.
Habit (H)



To reflect the results of using

H1.

The use of mobile technology has become a habit for me.

mobile technology.

H2.

I must use mobile technology.

Table 3.1. Survey Items (continued)
Preliminary Model
Construct
Perceived Value (PV)
and Price Value (PrV)

Survey Question/ Statement

Purpose


To measure participant’s
perceived emotional benefits (e),

[4-point Likert scale]
PV1. The quality of mobile technologies would make me want to
use it. (q)

physical benefits (p), social

PV2. Using mobile technology makes me feel relaxed. (e)

benefits (sb), quality benefits (q),

PV3. I have fear of using mobile technology. (e)

privacy risk (r), sacrifices (s) from PV4. Mobile technologies provide consistent quality in assisting
using mobile technology.

daily tasks. (q)
PV5. I am worried that my privacy could be threatened due to the
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use of mobile technology. (r)
PV6. Using mobile technology would make a good impression on
other people. (sb)
PV7. Using mobile technology would give its user social
approval. (sb)
PV8. Using mobile technology would prevent me from
developing other habits. (s)
PV9. Using mobile technology would prevent me from having
real human interaction in daily life. (s)

Table 3.1. Survey Items (continued)
Preliminary Model
Construct
Perceived Value (PV)

Survey Question/ Statement

Purpose


and Price Value (PrV)

To measure participant’s

[4-point Likert scale]
PV10. Using mobile technology would reduce the risk for me to get

perceived emotional benefits (e),
physical benefits (p), social

sick. (p)
PV11. Using mobile technology would help maintaining my

benefits (sb), quality benefits (q),

physical health. (p)

privacy risk (r), sacrifices (s) from PV12. I find the mobile technology plays significant role in my
using mobile technology.


daily life. (q)
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To measure participant’s

PrV1. Mobile technologies are reasonably priced.

perceived benefits received from

PrV2. At the current price, the mobile technology provides good

the monetary cost.

values.
PrV3. Mobile technologies are too expensive for me to use.

Self-Efficacy (SE)



To measure participant’s

SE1.

I have the capability to use mobile technology.

perceived ability to use mobile

SE2.

I have the confidence to use mobile technology.

technologies and produce positive
outcomes by using it.

Table 3.1. Survey Items (continued)
Preliminary Model
Construct
Personal

Survey Question/ Statement

Purpose


Innovativeness (PI)

To measure the willingness of a

[4-point Likert scale]
PI1.

participant to try the new mobile
technologies.

If I hear about new mobile technology, I will look for ways
to experiment with it.

PI2.

Among my friends, I am usually the first to explore new
mobile technologies.

Behavioral Intention
(BI)



To measure participant’s intention

BI1.

I will always try to use mobile technology in my daily life.

to use mobile technology.

BI2.

I plan to continue to use mobile technology frequently.
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Refined survey
The refined survey contained the revised elements suggested by the pilot test and
one additional question to investigate whether the participant had been diagnosed with a
cognitive disorder (this question is listed in Appendix B). The survey was distributed on
MTurk survey software in the hope of recruiting a large number of participants.
Procedure
Phase I
The first step of this study, as reported above, was to develop a preliminary survey
based on the four specific aims.
Phase II
The second step was to pilot the preliminary survey. This phase was mainly used
for collecting feedback related to ease of use while accessing the survey, flow of survey,
length of survey, clarity of question, and potential suggestions for changes.
Phase III
The survey was refined based on feedback collected from pilot test. Participants
who volunteered for pilot testing were excluded in Phase IV.
Phase IV
The final step of data collection was to administer the survey. The online survey
portals, MTurk and Prolific, provided connection to participants who met recruitment
criteria; the final survey was put on the online portals for participant recruitment.
The sample size calculator in Qualtrics was used to calculate sample size for the
survey. With 95% confidence level, 5% confidence interval (margin of error), and more
than 20 million (speculated based on 2019 population estimates data from U.S. Census
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Bureau) population size in each age group (age 35 to 49, 50 to 64, and 65 or above), the
ideal sample size for this nationwide survey is 385 participants for each age group (a total
of 1155 participants).
Data Management
Data Collection
After receiving approval of the University of Kentucky Institutional Review
Board, data collection for the pilot test began on February 25, 2021; and the revised
survey (refined after pilot-testing) was distributed online on March 17, 2021. The number
of participants achieved sample size requirement for each age group on June 24, and the
online survey response window closed on Aug 02, 2021. Two protocol modification
requests were sent to the University of Kentucky Institutional Review Board after
revising the preliminary survey based on feedback from pilot-testing, and an additional
three modification requests (described below) were sent to accommodate unanticipated
problems that happened during online recruitment and to increase online survey response
rate. The University of Kentucky Institutional Review Board approved all the
modification requests of the study protocol.
The data collection timeline can be separated into three stages as listed in Figure
3.1. In stage one, the online survey was distributed on MTurk survey software and a large
number of responses were received almost immediately. However, during the data
cleaning process, I discovered that only 27.4% (267 out of 976) of the responses could be
used for analysis; most of the participants did not meet the recruitment criteria (which
had been set through the MTurk system to select participants who met the condition),
skipped more than half of the survey questions, or spent less than 3 minutes on the survey
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(the pilot test findings indicated the average time to finish the survey is about 18.5
minutes). Participants requested their monetary compensation even when they completed
only one question or spent less than 10 seconds on the survey. Clearly, these were
participants who were gaming the system. But I was obliged to provide this
reimbursement to conform to the ethical and explicit promise of the initial solicitation as
approved by the University of Kentucky Institutional Review Board. As a result of this
problem, I sent a modification request to the Institutional Review Board and received
approval on March 26 to add additional contents in both the cover letter and the survey
(the modification contents of the study protocol are organized in Table 3.2). These
included a stipulation that: (1) each participant had to spend at least three minutes on the
survey, (2) participants could only complete the survey on one occasion, (3) the provision
of a detailed explanations of why a survey response might be rejected, and (4) addition of
questions to make sure participants understood the recruitment criteria and would receive
compensation based on the survey response quality. As a consequence of these
modifications, I failed to recruit participants from MTurk with the refined inclusion
criteria and instructions. Indeed, there were no collectable responses from MTurk survey
software for approximately 2 months (from April 1 to May 20). Another modification
(approval received on April 12) was sent to the Institutional Review Board requesting
approval for the use of electronic flyers to recruit participants through email contacts,
websites, and social media. However, this modification did not seem to improve the
recruitment situation. Only 24 usable survey responses were collected in approximately
seven weeks. A final modification request was submitted in order to increase participant
recruitment. The use of Prolific survey software was added as another recruitment
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platform as well as the addition of a paper version of the survey. Monetary compensation
was also increased to encourage the survey response rate while ensuring high quality
responses.
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Figure 3.1. Data Collection Timeline

Stage I

Stage II
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Stage III

MTurk (March 17-22, 2021)

MTurk (April 01–May 20, 2021)

Quatrics (April 01-May 23, 2021)

Collected responses: 976

Collected responses: 0

Collected responses: 26

Usable responses: 267

Usable responses: 0

Usable responses: 24

MTurk (May 22-23, 2021)

Prolific (May 22- June 02, 2021)

Quatrics (May 23-June 24, 2021)

Collected responses: 147

Collected responses: 558

Collected responses: 10

Usable responses: 100

Usable responses: 543

Usable responses: 8

MTurk (June 02-24, 2021)

Prolific (June 03-24, 2021)

Quatrics (June 24-Aug 02, 2021)

Collected responses: 107

Collected responses: 197

Collected responses: 14

Usable responses: 76

Usable responses: 193

Usable responses: 1

Survey window closed (August 2, 2021)
Completion

Total collected responses: 2035
Total usable responses: 1212

Table 3.2. Modifications of the Study Protocol
Modification Requests

Contents
1.

Highlighted the origin recruitment criteria on the cover
letter.

2.

Added additional recruitment criteria to prevent any
potential dispute: To meet the recruitment criteria,
participant must spend at least three minutes completing
the survey and has never participated in this research
before.

Approval received on
March 26

3.

Emphasized the conditions that research participants will
not be qualified for receiving money compensation.

4.

Added an additional question in the beginning of the
survey to make sure participants read the cover letter and
fully understand the recruitment criteria after they agreed
to join the study.

5.

Added an additional question in the end of the survey to
collect survey code from the MTurk participants for
recognizing the survey completion quality and to send out
corresponding reimbursement.

1.

Added additional way for recruitment: participant can
access the online survey with direct link or QR code
created on Qualtrics XM.

Approval received on

2.

Added electronic flyers to be distributed on social media,
website, the Lexington Senior Center June newsletter, and

April 12

to be attached in the emails.
3.

Added an additional screening question in the survey to
make sure participants is currently living in the United
States of America.
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Table 3.2. Modifications of the Study Protocol (continued)
Modification Requests

Contents
1.

Added additional way for recruitment: Participant could
join this study through the Prolific online survey software.

2.

Participants could contact the researcher instead of
finishing the survey online if they choose to complete the
paper version of the survey.

3.

Adjusted reimbursement for participants who complete
the survey with sufficient response quality; the
reimbursement range for participants who join the study
through MTurk or Prolific became 0.2 to 2.5 dollars per

Approval received on

survey, and participants who decide to finish this survey

May 20

directly using the survey link, QR code (on the flyer), or
fill out the paper version of the survey will have a chance
to win a 25-dollars Amazon digital gift card.
4.

Added detail instructions to make sure participants can
choose their preferred method to participate in the
research and receive corresponding compensation.

5.

Added additional questions in the survey to collect
participants’ Prolific ID or email address for sending out
reimbursement.
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After receiving approval of the final survey protocol modification from the
University of Kentucky Institutional Review Board on May 20, data collection proceeded
to stage two. During this stage, participants were mainly recruited through the Prolific
survey software. Although the service fees were higher than for MTurk, the Prolific
survey software provided both a survey platform and policies superior to those of MTurk
that allowed me to set accurate participant recruitment criteria, communicate with
participants when necessary, and reduce the rate of receiving unusable responses. By
June 02, the study had recruited sufficient participants for two age groups: age 35 to 49
and age 50 to 64. Thus, the data collection process proceeded to stage three.
During stage three data collection was mainly focused on recruiting participants
aged 65 or older. I managed to use MTurk, Prolific, and electronic advertisement to share
research information with older adults. By June 24, I had recruited sufficient participants
to meet the statistical requirements for all three age groups, although the online survey
response window remained open until August 02.
The final version of the survey is displayed as Appendix C. All the additional
questions added in the modification requests were marked with underlines in the
appendix.
Data Cleaning
Data organization and cleaning were completed using Microsoft Excel and the
Qualtrics XM survey software. A total of 2035 responses (excluding responses from
pilot-testing) were recorded on the Qualtrics XM database. After the data cleaning
process, 1212 useable survey responses were kept for data analysis.
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The data cleaning process excluded participants who did not meet the inclusion
criteria, incomplete survey responses that it was not possible to analyze, and unreliable
survey responses that might affect findings. Survey responses that met any of the
following conditions were excluded from data analysis. One hundred and seventy-four
survey responses were excluded due to unfinished survey status (detected by the
Qualtrics XM software and personally reviewed); these included participants who failed
to read all the survey questions or skipped too many questions to enable data analysis.
Five hundred and seventy-six survey responses were excluded as they were received from
respondents who did not meet the established criteria and were thus unqualified for
participating in the research. This included 202 participants who did not meet the age
requirement (participants younger than 35 years old), 373 participants who did not live in
the United States of America, and one participant who did not have experience of using
mobile technology. Sixteen survey responses were excluded because the participants
spent less than three minutes on the survey. Finally, 57 responses were excluded based on
my review and Qualtrics XM software program detection of anomalies; this included 18
surveys that were considered to be duplicates (participants participated in the research
through both the MTurk and Prolific platforms (evidence of duplicate responses was
based on participants’ IP address), 19 responses that were potentially completed by a
robot (the Qualtrics XM has adopted Google’s invisible reCaptcha technology for robot
detection), and 20 responses that were flagged as spam (when multiple identical
responses were submitted from same IP address within a 12-hour period) by the Qualtrics
XM software. In sum, a total of 823 survey responses were excluded from statistical
analysis.
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Data Analysis
Quantitative data analysis
According to the Central Limit Theorem (Islam, 2018; Kwak &Kim, 2017), this
study has sufficient sample size to be considered as including normally distributed data.
The study mainly used nominal and ordinal scale in data collection. Thus, the following
analyses were focused on non-parametric tests.
Quantitative data was collected from the closed-ended questions in the survey.
Construct reliability, convergent validity, and discriminant validity of the survey was
addressed by calculating composite reliability, Cronbach’s alpha, average variance
extracted (AVE), and square root of AVE.
To address specific aims one, two, and three, descriptive statistics was used to
demonstrate the characteristics of the participants in each generation. For categorical
variables such as sex, financial status, and education level, the Chi-Square test was used
for analysis. Participants’ experiences during COVID-19 pandemic were compared with
experience before COVID-19; non-parametric statistical tests such as Mann-Whitney U
test, Wilcoxon signed-rank test, and Kruskal-Wallis test were used in analysis; Dunn’s
pairwise tests were used to compare among groups, and Bonferroni correction was used
in adjusting p values. Logistic regression was used to explore age effect.
Partial least squares structural equation modeling (PLS-SEM) was used to
examine and refine the preliminary research model as mentioned in specific aim four,
which included the use of partial least square algorithm, the Bootstrapping procedure, and
the Blindfolding technique.
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Coding. For survey questions using the 4-point Likert scale, codes were created
based on participants’ responses. Reverse coding were conducted for five statements in
the survey, included “using mobile technology is annoying”, “mobile technologies are too
expensive for me to use”, “I have fear of using mobile technology”, “I am worried that
my privacy could be threatened due to the use of mobile technology”, and “using mobile
technology limits my human interaction in daily life”. Reverse coding was also used in
exploring the functions of mobile technology from the most used (code = 5) to the least
used (code = 1) and exploring the factors that affect participants’ decision to use mobile
technology, from the most important (code = 3) to the least important (code = 1).
To explore the influence of participants characteristics on mobile technology use,
participants were categorized into different groups based on their education level
(participants without college degree = 1, participants with college degree = 2, participants
with degree higher than college = 3) or based on their annual income status (less than
$50,000 = 1, equal to $50,000 or above = 2). The codes were created for non-parametric
tests.
Dummy variables for sex (female = 0, male = 1), event (participants who
perceived no impact from the COVID-19 pandemic = 0, participants who perceived
impact from the COVID-19 pandemic = 1), the difference of mobile technology daily use
frequency (the use frequency decreased or remained the same during the COVID-19
pandemic = 0, the use frequency increased during the COVID-19 pandemic = 1), and the
adoption of new mobile technology functions during the COVID-19 pandemic
(participants who did not adopt new mobile technology functions = 0, participants who
adopted new mobile technology function =1) were created for the use of logistic
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regression, partial least square algorithm, bootstrapping procedure, blindfolding
technique, and the moderation analysis in PLS-SEM.
Qualitative data analysis
Qualitative data was collected from the open-ended questions or the questions that
provided the option for participants to describe their experience. Open-ended responses
from Phase II were content analyzed and used in refining survey questions (Phase III), for
use in developing a final version of the survey. This involved comparing individual
response, identify themes, and grouping the themes. In addition, qualitative data from
Phase IV (nationwide data collection) were used to illustrate the findings of quantitative
data analysis (for example, some quotations were cited in the findings). At this point, a
comprehensive formal analysis of the qualitative data obtained from the main survey is
pending.
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Chapter Four: Pilot Test
This chapter aimed to provide information regarding the process and findings of
pilot-test of the survey, which were the phase II and phase III of the study procedure. The
purpose of this pilot test was to collect suggestions for refining the survey. Following the
recommended sample size (at least twelve participants from each group) for pilot survey
in previous research (Johanson & Brooks, 2010), a total of thirty-six participants are
recommended for pilot-testing phase.
The first version of the survey was built on Qualtrics XM survey software, and an
online survey link was created. Participants for the pilot-test were recruited from MTurk.
A total of 45 participants agreed to participate in pilot testing of the study. Seven
participants did not finish reviewing the survey, one participant was dropped because he
or she did not pass the screening question regarding the mobile technology user
experience, one participant was excluded due to their skipping more than half of the
questions on the survey, and three participants did not meet the age requirement. Thus, 33
survey responses were included in pilot data analysis.
Findings
Responses from 17 female and 16 male respondents were included in the pilot
testing data analysis. Average time spent on the survey was approximately 19 minutes.
Participant Characteristics
Participant characteristics for the pilot study are provided in Table 4.1. The
average age of participants was 53 (range from 38 to 71); 16 participants were 35 to 49
years old (the average age was 44 years old), 11 participants were 50 to 64 years old (the
average age was 58 years old), and six participants were at 65 years old or above (the
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average age was 68 years old). Sixteen participants identified their race as white,
twenty-six participants had a “college or higher” education level, 24 participants had
annual household income of $25,000or higher, 21 participants were married, and thirty
two participants were currently living in a house or apartment. For self-reported health
and cognitive ability, 23 participants reported good or excellent health status, and 7
participants reported experiencing progressive forgetfulness.
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Table 4.1. Participant Characteristics: Pilot Test
Pilot test
Number of participants

N=33

Average time spent on survey

1119.0±1411.888

(Seconds)

(approximately 19 minutes)

Average age

53.15±10.131

(Years old)
Sex

Male = 16 (48.5%)

(N & % of participants)

Female = 17 (51.5%)
Black = 1 (3.0%)
White = 16 (48.5%)

Race

Asian = 14 (42.4%)

(N & % of participants)

Hispanic = 1 (3.0%)
Other = 1 (3.0%)
Less than 9 years = 0 (0%)
9-12 years = 7 (21.2%)

Education level

College = 15 (45.5%)

(N & % of participants)

Graduate school = 11 (33.3%)
Professional school = 0 (0%)
Less than $25,000 = 9 (27.3%)

Annual household income
(N & % of participants)

$25,000 to 49,999 = 14 (42.4%)
$50,000 to 99,999 = 9 (27.3%)
$100,000 to 149,999 = 1 (3.0%)
$150,000 and above = 0 (0%)
Single = 4 (12.1%)
Married = 21 (63.6%)

Marital status

Widowed = 2 (6.1%)

(N & % of participants)

Separated = 0 (0%)
Divorced = 6 (18.2%)
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Table 4.1. Participant Characteristics: Pilot Test (continued)
Pilot test
House = 19 (57.6%)
Place of residence
(N & % of participants)

Apartment = 13 (39.4%)
Retirement community = 0 (0%)
Skilled nursing facility = 0 (0%)
Other = 1 (3.0%)
Poor = 1 (3.0%)

Self-reported health status

Fair = 9 (27.3%)

(N & % of participants)

Good = 14 (42.4%)
Excellent = 9 (27.3%)

Experiencing progressive

Yes = 7 (21.2%)

forgetfulness

No = 26 (78.8%)

(N & % of participants)

N: Number of participants in the group; %: Percent of participants in the group
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Qualitative Findings
None of the participants reported difficulty in accessing or finishing the survey.
Ten participants gave positive feedback on the survey content. One participant had
suggestions on wording of the survey and adding extra response options on two questions
in the survey (questions regarding education level and reasons for adopting mobile
technology for the first time. Twenty participants provide no additional feedback for use
in revising the survey. Two participants thought that COVID-19 had increased the
importance of mobile technology, and one participant expressed concerns about
dependence on using mobile technology.
Regarding additional factors that either encouraged or prevented participants from
using mobile technology; six participants reported factors (easy to carry around, medical
use, functions support people to work from home, stay in touch with friends or family,
storms checking, and apps that help a lot in daily living) that were categorized as
pertaining to “performance expectancy”, two participants reported factors (the Internet
connection is always frustrating, and frequent changes and updates of the apps prevent
me from using it) were categorized as “effort expectancy”, two participants reported
factors (privacy concern, and the misuse for commercial benefits) that were categorized
in “perceived value”, one participant reported a factor (vision problem prevents me from
using mobile technology) that were categorized in “self efficacy”, and 22 participants did
not report any additional factors that would affect their mobile technology use. Since all
the additional factors mentioned by the participants could be categorized within the ten
constructs, no additional factors being added to the revised survey. The refined survey
contents are listed in Appendix B.
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Anticipated Problems
Potential problems in recruitment were identified in the pilot testing. First, three
participants accessed the survey through the MTurk system despite not meeting the age
requirement. It seemed that the MTurk system could not efficiently eliminate participants
who did not meet the recruitment criteria to access the project. Second, the quality of
survey responses varied. Participants were free to choose whether to skip questions on the
survey, which increased the challenges in cleaning the data. Third, the MTurk system did
not have a suitable program setting for identifying participants with experience of using
mobile technology. Participants had to access the survey and read the cover letter and
answer the screening question to find out whether they were eligible for the study. This
wasted the time of the participants who did not meet the study participation criteria.
Finally, participants 65 years old or older were hard to recruit online comparing to other
age groups. An alternative plan for participant recruitment was employed during late
stages of data collection.
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Chapter Five: Findings of the Main Research
This chapter reports the findings with respect to specific aim one, specific aim
two, and specific aim three of the main research. All the close-ended questions in the
survey were used for data analysis in this chapter. Qualitative data (quotations) from the
open-ended questions were used to support the quantitative findings. Data analyses were
completed using IBM SPSS version 26 and Microsoft Excel.
A total of 1212 survey responses were included in data analysis. The average time
spent on the survey was 16 minutes. Eight participants spent more than one hour to finish
the survey (some of them might have been interrupted by something else while filling out
the survey). All the participants were English speakers who lived in the United States of
America at the time, and each participant had experience of using mobile technology.
According to ZIP code (the postal code used by the postal service) provided by 1183
participants (29 participants skipped the ZIP code question), this study involved a
nationwide sample. Participants’ location (categorized by ZIP code) is shown in Figure
5.1. In addition, participants were categorized into four region groups (Figure 5.2)
representing regions and divisions of the United States (U.S. Census Bureau regions).
The study included 249 respondents from the West region, 227 from the Midwest region,
492 from the South region, and 215 from the Northeast region of the United States of
America.
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Figure 5.1. Participant Distribution in the Nation
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Figure 5.2. Participant Distribution (Categorized by Region)

Resource: U.S. Department of Commerce Economics and Statistics Administration U.S.
Census Bureau.
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Participant Characteristics
Descriptive statistics were used to present participant characteristics (Table 5.1).
The average age of participants was 56 (age range from 35 to 83). There were 671
females (55.4% of the participants) and 541 males (44.6% of the participants) in the
study. Most of the participants were white Caucasian. Approximately 84.5% of the
participants reported a college or higher education level, with more than half of the
participants (55.2%) having annual incomes of $50,000 USD or higher. More than three
quarters of the participants (77.9%) had good or excellent self-reported health status.
Approaching two-thirds (59.2%) reported married as their current marital status. With
regard to residence, most were community dwelling: 75.4% lived in a house, 21% in an
apartment, 1% in a retirement community, and no participant lived in a skilled nursing
facility. The cognitive ability of participants was collected by asking self-reported
questions, which identified that 259 participants (21.4%) are experiencing progressive
forgetfulness, and 69 participants (5.7%) had been diagnosed with a cognitive disorder.
Participants were then categorized into three groups according to their age.
Group 1: Age 35 to 49 Years Old
A total of 391 participants, including 177 females (45.3%) and 214 males
(54.7%), were categorized in this group. The average time for this group to finish the
survey was 14 minutes. The average age of participants in the group was 41 years old.
More than half of the participants (51.6%) are white and most (87.4%) had a college or
higher education level. More than half of the participants (56%) had at least $50,000
annual incomes, 65.5% are married, and 68.8% lived in a house rather than an apartment,
assisted living or a long-term care facility. Regarding health conditions, most of the

62

participants (79.8%) reported good to excellent self-rated health status, 34% reported
experiencing progressive forgetfulness, and 13.3% had been diagnosed with a cognitive
disorder.
Group 2: Age 50 to 64 Years Old
A total of 435 participants, including 268 females (61.6%) and 167 males
(38.4%), were categorized in this group. The average time for this group to finish the
survey was approximately 15 minutes. The average age of participants was 57 years old.
Most of the participants (84.4%) are white and most (82.1%) had college or higher
education level. Approaching two-thirds of the participants (60.2%) had at least $50,000
(USD) annual incomes, 57.5% are married, and 79.5% lived in a house rather than an
apartment, assisted living or a long-term care facility. Regarding health conditions, 73.6%
of the participants reported good to excellent self-rated health status, 14.3% reported
experiencing progressive forgetfulness, and 3.0% of the participants had been diagnosed
with a cognitive disorder.
Group 3: Age 65 to 83 Years Old
Since the oldest participant in this study was 83 years old, the third group
included participants at age 65 to 83 years old. A total of 386 participants, included 226
females (58.5%) and 160 males (41.5%), were categorized in this group. The average
time for this group to finish the survey was 20 minutes. The average age of participants
was 70 (range from 65 to 83) years old. Most of the participants (91.5%) are white and
most (84.2%) had college or higher education level. Almost half of the participants
(48.6%) had at least $50,000 (USD) annual incomes, 54.9% are married, and 77.5% lived
in a house rather than an apartment, assisted living or a long-term care facility. Regarding
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health conditions, 81.1% of the participants reported good to excellent self-rated health
status, 16.6% reported experiencing progressive forgetfulness, and 1.0% had been
diagnosed with a cognitive disorder.
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Table 5.1. Participant Characteristics: Main Research
Group 1

Group 2

Group 3

Age 35 to 49

Age 50 to 64

Age 65 to 83

N=1212

N=391

N=435

N=386

Average time spent

975.42±1738.224

821.33±778.154

908.82±466.134

1206.56±2926.214

on survey

(approximately 16

(approximately 14

(approximately 15

(approximately 20

(Seconds)

minutes)

minutes)

minutes)

minutes)

56.12±12.262

41.17±5.103

57.62±4.261

69.59±3.815

Sex

Male = 541 (44.6%)

Male = 214 (54.7%)

Male = 167 (38.4%)

Male = 160 (41.5%)

(N & %)

Female = 671 (55.4%)

Female = 177 (45.3%)

Female = 268 (61.6%)

Female = 226 (58.5%)

Black = 77 (6.4%)

Black = 38 (9.7%)

White = 953 (78.6%)

White = 233 (59.6%)

Black = 20 (4.6%)

Black = 19 (4.9%)

Race

Asian = 133 (11.0%)

Asian = 101 (25.8%)

White = 367 (84.4%)

White = 353 (91.5%)

(N & %)

Hispanic = 26 (2.1%)

Hispanic = 12 (3.1%)

Asian = 27 (6.2%)

Asian = 5 (1.3%)

Other = 22 (1.8%)

Other = 6 (1.5%)

Hispanic = 10 (2.3%)

Hispanic = 4 (1.0%)

Missing value = 1 (0.1%)

Missing value = 1 (0.3%)

Other = 11 (2.5%)

Other = 5 (1.3%)

Total
Number of
participants

Average age
(Years old)
65

Table 5.1. Participant Characteristics: Main Research (continued)
Total

Education level
(N & %)

66
Annual household
income
(N & %)

Group 1

Group 2

Group 3

Age 35 to 49

Age 50 to 64

Age 65 to 83

Less than 9 years = 0

Less than 9 years = 1

(0%)

(0.3%)

9-12 years = 78 (17.9%)

9-12 years = 60 (15.5%)

College = 241 (55.4%)

College = 203 (52.6%)

Graduate school = 86

Graduate school = 93

(19.8%)

(24.1%)

Professional school = 30

Professional school = 29

(6.9%)

(7.5%)

Less than 9 years = 3

Less than 9 years = 2

(0.2%)

(0.5%)

9-12 years = 184 (15.2%)

9-12 years = 46 (11.8%)

College = 634 (52.3%)

College = 190 (48.6%)

Graduate school = 298

Graduate school = 119

(24.6%)

(30.4%)

Professional school = 92

Professional school = 33

(7.6%)

(8.4%)

Missing value = 1 (0.1%)

Missing value = 1 (0.3%)

Less than $25,000 = 192

Less than $25,000 = 55

Less than $25,000 = 67

Less than $25,000 = 70

(15.8%)

(14.1%)

(15.4%)

(18.1%)

$25,000 to 49,999 = 351

$25,000 to 49,999 = 117

$25,000 to 49,999 = 106

$25,000 to 49,999 = 128

(29.0%)

(29.9%)

(24.4%)

(33.2%)

$50,000 to 99,999 = 448

$50,000 to 99,999 = 145

$50,000 to 99,999 = 167

$50,000 to 99,999 = 136

(37.0%)

(37.1%)

(38.4%)

(35.2%)

$100,000 to 149,999 =

$100,000 to 149,999 = 48

$100,000 to 149,999 = 60

$100,000 to 149,999 = 38

146 (12.0%)

(12.3%)

(13.8%)

(9.8%)

Table 5.1. Participant Characteristics: Main Research (continued)
Group 1

Group 2

Group 3

Age 35 to 49

Age 50 to 64

Age 65 to 83

$150,000 and above = 75

$150,000 and above = 26

$150,000 and above = 35

$150,000 and above = 14

(6.2%)

(6.6%)

(8.0%)

(3.6%)

Single = 226 (18.6%)

Single = 99 (25.3%)

Married = 718 (59.2%)

Married = 256 (65.5%)

Single = 74 (17.0%)

Single = 53 (13.7%)

Marital status

Widowed = 60 (5.0%)

Widowed = 1 (0.3%)

Married = 250 (57.5%)

Married = 212 (54.9%)

(N & %)

Separated = 18 (1.5%)

Separated = 11 (2.8%)

Widowed = 24 (5.5%)

Widowed = 35 (9.1%)

Divorced = 189 (15.6%)

Divorced = 23 (5.9%)

Separated = 3 (0.7%)

Separated = 4 (1.0%)

Missing value = 1 (0.1%)

Missing value = 1 (0.3%)

Divorced = 84 (19.3%)

Divorced = 82 (21.2%)

House = 914 (75.4%)

House = 269 (68.8%)

House = 346 (79.5%)

Apartment = 254 (21.0%)

Apartment = 116 (29.7%)

Apartment = 70 (16.1%)

Retirement community =

Retirement community =

Retirement community =

Place of residence

12 (1.0%)

1 (0.3%)

3 (0.7%)

(N & %)

Skilled nursing facility =

Skilled nursing facility =

Skilled nursing facility =

0

0 (0%)

0 (0%)

Other = 30 (2.5%)

Other = 4 (1.0%)

Other = 15 (3.4%)

Missing value = 2 (0.2%)

Missing value = 1 (0.3%)

Missing value = 1 (0.2%)

Total
Annual household
income
(N & %)
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House = 299 (77.5%)
Apartment = 68 (17.6%)
Retirement community =
8 (2.1%)
Skilled nursing facility =
0 (0%)
Other = 11 (2.8%)

Table 5.1. Participant Characteristics: Main Research (continued)
Total

Group 1

Group 2

Group 3

Age 35 to 49

Age 50 to 64

Age 65 to 83

Poor = 36 (3.0%)

Poor = 5 (1.3%)

Self-reported health

Fair = 229 (18.9%)

Fair = 73 (18.7%)

status

Good = 713 (58.8%)

Good = 225 (57.5%)

(N & %)

Excellent = 232 (19.1%)

Excellent = 87 (22.3%)

Missing value = 2 (0.2%)

Missing value = 1 (0.3%)

Yes = 259 (21.4%)

Yes = 133 (34%)

No = 950 (78.4%)

No = 256 (65.5%)

Missing value = 3 (0.2%)

Missing value = 2 (0.5%)

Diagnosed with

Yes = 69 (5.7%)

Yes = 52 (13.3%)

Yes = 13 (3.0%)

Yes = 4 (1.0%)

cognitive disorder

No = 1136 (93.7%)

No = 335 (85.7%)

No = 421 (96.8%)

No = 380 (98.4%)

(N & %)

Missing value = 7 (0.6%)

Missing value = 4 (1.0%)

Missing value = 1 (0.2%)

Missing value = 2 (0.5%)

Experiencing
progressive
68

forgetfulness
(N & %)

N: Number of participants in the group; %: Percent of participants in the group

Poor = 23 (5.3%)
Fair = 92 (21.1%)
Good = 253 (58.2%)
Excellent = 67 (15.4%)

Yes = 62 (14.3%)
No = 373 (85.7%)

Poor = 8 (2.1%)
Fair = 64 (16.6%)
Good = 235 (60.9%)
Excellent = 78 (20.2%)
Missing value = 1 (0.3%)
Yes = 64 (16.6%)
No = 321 (83.2%)
Missing value = 1 (0.3%)

The Impact of the COVID-19 Pandemic
During the COVID-19 pandemic, 954 participants (78.7%) reported that they had
to stay in their residence more than before the pandemic, 68 participants (5.6%) reported
staying less in their residence, and 188 participants (15.5%) reported spending the same
time as before in their residence. Two participants chose not to answer the question. Eight
hundred participants (66%) stated that they had less chance to go out due to the
pandemic, 879 participants (72.5%) stated that they had less chance to interact with
people, and 403 participants (33.3%) stated that they had more time to stay with family
due to the COVID-19 pandemic. Ninety-one participants (7.5%) reported losing a job due
to the COVID-19 outbreak, and 50 participants (4.1%) reported getting a new job due to
the pandemic.
Regarding physical and emotional status, 308 participants (25.4%) reported
having less chance to exercise during the COVID-19 pandemic. In contrast, 275
participants (22.7%) reported having more chance to exercise. Also, 284 participants
(23.4%) felt depressed, 423 participants (34.9%) felt anxious, and 471 participants
(38.9%) felt stressed due to the COVID-19 pandemic. Finally, 96 participants (7.9%)
thought that the COVID-19 pandemic did not affect their life, 225 participants (18.6%)
thought their health situation was unaffected by the pandemic. Two participants did not
provide answers for how the COVID-19 pandemic impacted their daily life or health
condition.
Mobile Technology Use
Most of the participants (89.4%) owned two or more mobile technology devices.
A total of 1175 participants (96.9%) owned a smartphone, 907 participants (74.8%)
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owned an iPad or tablet, 898 participants (74.1%) owned a GPS navigation system, 391
participants (32.3%) owned a smart watch, and 88 participants (7.3%) owned other
mobile technology devices including a Kindle, laptop, PDA, Fitbit, and fitness tracker.
With respect to how long the participants had used mobile technology, 1080
participants (89.1%) had used mobile technology for more than three years, 66
participants (5.4%) had used mobile technology for one to three years, 44 participants
(3.6%) used mobile technology for more than six months but less than a year, and 20
participants (1.7%) had used mobile technology for 6 months or less. Two participants
(0.2%) chose not to answer the question.
Participants reported the circumstances when they first decided to use mobile
technology. Eight hundred and fourteen participants (67.2%) decided to use mobile
technology because they needed it to function in today’s society, 479 participants (39.5%)
adopted the mobile technology because they needed to use mobile apps, 463 participants
(38.2%) stated they made the decision to use mobile technology because everyone around
them was using it, and 325 participants (26.8%) adopted the mobile technology as a
requirement of their job. One hundred and nineteen participants (9.8%) stated other
reasons that had influenced their decision of adopting mobile technology. These reasons
included: “the old flip-phone is no longer support”, “it makes life easier”, “curiosity”,
“enjoy learning to use new technology”, “convenience”, “safety”, “need it when
traveling”, “fun”, “no internet in rural areas”, and “(it helps) to make extra money”.
Change in Mobile Technology Use: Before and During the COVID-19 Pandemic
Participants reported higher frequency of daily mobile technology usage during
the COVID-19 pandemic (Table 5.2). Five hundred and thirty participants (43.7%) spent
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more than 4 hours per day on using mobile technology before the COVID-19 outbreak,
and the number increased to 827 participants (68.2%) during the COVID-19 pandemic.
There was a significant increase (p < 0.01) in mobile technology daily use frequency
during the COVID-19 pandemic.
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Table 5.2. Daily Mobile Technology Use Frequency
Before the COVID-19

During the COVID-19

pandemic

pandemic

Less than an hour per day

N = 145 (12.0%)

N = 58 (4.8%)

About 1 to 3 hours per day

N = 537 (44.3%)

N = 325 (26.8%)

About 4 to 6 hours per day

N = 296 (24.4%)

N = 386 (31.8%)

About 7 to 9 hours per day

N = 128 (10.6%)

N = 257 (21.2%)

More than 9 hours per day

N = 106 (8.7%)

N = 184 (15.2%)

Missing values

N = 0 (0%)

N = 2 (0.2%)

N: Number of participants in the group; %: Percent of participants in the group
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A total of 660 participants (54.5%) reported experience of using a new mobile
technology function during the COVID-19 pandemic. These included: online meetings,
shopping (included delivery or pick-up), health monitoring, news updates, reservation
and check-in, fitness, entertainment, and banking. In the open-ended section of the
questionnaire, participants described their experience of adopting new mobile technology
functions:
“I added at least ten apps that are required for my everyday life after this COVID
situation including shopping, games, and health.” (36 year-old female)
“I now use curbside pickup and check-in using store apps, and I had never done
that prior to the pandemic.” (46 year-old female)
“I have used a lot more the video calls function, either to communicate with my
family and friends or for work. Online shopping became a necessity during the
pandemic too.” (36 year-old female)
“In part because of COVID-19, and in part because I happened to retire just prior
to the start of COVID, I purchased a FITBIT to monitor my physical activity and
health. I also added apps, mostly for grocery shopping, because I was home more
and ended up doing most of our shopping.” (62 year-old male)
“I used mobile technology for online banking as it was not possible to go to a
physical location for a long time.”(65 year-old male)
All the participants provided information about the five functions of mobile
technology they often used before and during the COVID-19 pandemic (ranked from
most used to least used). Mobile technology functions investigated in this study are listed
in Table 5.3. According to the sum of ranks assigned by the participants to each mobile
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technology function, the “text messaging” function was the mostly used before the
COVID-19 pandemic, followed by “emails”, “voice calls or meetings”, “GPS/
navigation”, “follow breaking news”, and “playing games”. On the other hand, the most
used mobile technology functions during the COVID-19 pandemic were “text
messaging”, followed by “emails”, “voice calls or meetings”, “taxi or car service”,
“online shopping”, and “video calls or meetings”. There was a significant increase (p <
0.01) in using video calls or meetings, online education, grocery or food delivery, online
shopping, getting information about a health condition, and ordering taxi or car services
on mobile technology during the COVID-19 pandemic. In contrast, there were significant
decreases in using text messaging, emails, playing games, GPS/ navigation, receiving
entertainment such as video or music, online banking, and following breaking news in
mobile technology during the COVID-19 pandemic.
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Table 5.3. Mobile Technology Functions Used Before and During the COVID-19 Pandemic

Functions

Before the COVID-19

During the COVID-19

pandemic

pandemic

(Sum of ranks)

Significance
Mean Rank

(Sum of ranks)

(Wilcoxon Signed
Ranks Test,
two-tailed)

a = 207.05 (n = 232)
Voice calls/ meeting

1670

1578

0.121
b = 214.76 (n = 188)
a = 182.67 (n = 95)
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Video calls/ meeting

550

1389

0.000*
b = 236.96 (n = 355)
a = 289.23 (n = 348)

Text messaging

3710

3330

0.000*
b = 253.32 (n = 203)
a = 315.88 (n = 415)

Emails

3201

2632

0.000*
b = 280.04 (n = 193)
a = 208.69 (n = 245)

Playing games

1203

1065

0.005*
b = 213.03 (n = 175)

Table 5.3. Mobile Technology Functions Used Before and During the COVID-19 Pandemic (continued)

Functions

Before the COVID-19

During the COVID-19

pandemic

pandemic

(Sum of ranks)

Significance
Mean Rank

(Sum of ranks)

(Wilcoxon Signed
Ranks Test,
two-tailed)

a = 78.82 (n = 60)
Online education

274

473

0.000*
b = 94.93 (n = 118)
a = 241.30 (n = 396)
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GPS/ navigation

1345

603

0.000*
b = 218.21 (n = 78)

Grocery or food
delivery

a = 140.43 (n = 53)
293

881

0.000*
b = 164.48 (n = 267)
a = 276.68 (n = 236)

Online shopping

1179

1470

0.000*
b = 304.84 (n = 350)

Entertainment such as
video or music

a = 209.43 (n = 252)
1198

1008

0.001*
b = 212.11 (n = 168)

Table 5.3. Mobile Technology Functions Used Before and During the COVID-19 Pandemic (continued)

Functions

Before the COVID-19

During the COVID-19

pandemic

pandemic

(Sum of ranks)
Information about a
health condition

Significance
Mean Rank

(Sum of ranks)

(Wilcoxon Signed
Ranks Test,
two-tailed)

a = 95.50 (n = 53)
226

455

0.000*
b = 98.25 (n = 141)
a = 52.04 (n = 77)
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Online banking

233

123

0.000*
b = 55.64 (n = 28)
a = 212.14 (n =184)

Taxi or car service

1200

1510

0.000*
b = 249.76 (n = 285)
a = 252.94 (n = 290)

Follow breaking news

1288

1082

0.000*
b = 235.98 (n = 201)
a = 53.14 (n = 52)

Share info about event

175

181

0.951
b = 52.86 (n = 53)

Table 5.3. Mobile Technology Functions Used Before and During the COVID-19 Pandemic (continued)

Functions

Before the COVID-19

During the COVID-19

pandemic

pandemic

(Sum of ranks)
Learn about
community events

Significance
Mean Rank

(Sum of ranks)

(Wilcoxon Signed
Ranks Test,
two-tailed)

a = 49.72 (n = 61)
165

135

0.116
b = 52.95 (n = 40)

78

a: Based on negative ranks (During < Before)
b: Based on positive ranks (During > Before))
n: Number of participants
*: Significant difference (p < 0.05)
Note: "negative ranks" means participant's reported rank (score) during the COVID-19 pandemic was smaller than the reported rank
before the pandemic; "positive ranks" means participant's reported rank (score) during the COVID-19 pandemic was bigger than the
reported rank before the pandemic.

With regard to participants’ perspective on the necessity of using mobile
technology (listed in Table 5.4), 85 participants (7.0%) did not feel the need for using
mobile technology in their daily life, and this number decreased to 33 participants (2.7%)
during the pandemic. Four hundred and two participants (33.2%) felt a strong need to use
mobile technology every day before the pandemic. During the COVID-19 pandemic,
participants who felt a strong need for using mobile technology increased to 891 (73.5%).
There is a significant increase (p < 0.01) in the feeling of necessity to use mobile
technology during the COVID-19 outbreak comparing before the pandemic.
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Table 5.4. Necessity of Mobile Technology Use in Daily Life

I do NOT feel the need for using
mobile technology in my daily life
I feel SOME need to use mobile
technology in my daily life
I feel STRONG need to use mobile
technology in my daily life
Missing values

Before the COVID-19

During the COVID-19

pandemic

pandemic

N = 85 (7.0%)

N = 33 (2.7%)

N = 720 (59.4%)

N = 283 (23.3%)

N = 402 (33.2%)

N = 891 (73.5%)

N = 5 (0.4%)

N = 5 (0.4%)

N: Number of participants in the group; %: Percent of participants in the group
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Age Differences in Mobile Technology Use: Before and During the COVID-19
Pandemic
As noted previously, participants were categorized into three groups, age 35 to 49,
age 50 to 64, and age 65 to 83; these three age groups were used in this analysis.
Before the COVID-19 Pandemic
The Kruskal-Wallis test provided evidence of significant difference (p < 0.001)
between at least one pair of groups in comparing mobile technology daily use frequency
before the COVID-19 pandemic. Dunn’s pairwise tests were used to analyze the three
pairs of groups. There was a significant difference (p < 0.001, adjusted by the Bonferroni
correction) between participants at age 35 to 49 and participants at age 50 to 64. Also, a
significant difference (adjusted p < 0.001) was found between participants at age 35 to 49
and participants at age 65 to 83. The difference between participants at age 50 to 64 and
participants at age 65 to 83 did not reach a significant level (adjusted p = 1.000).
Moreover, the Kruskal-Wallis test found no significant difference (p = 0.700) among the
three age groups regarding the necessity of using mobile technology in daily life.
Age differences were found in the choice of using mobile technology functions
before the COVID-19 pandemic. The p value for each function and pair of groups is
provided in Table 5.5. The participants at age 35 to 49 appeared to have significantly
(adjusted p < 0.05) higher use of functions such as video calls or meetings, online
education, grocery or food delivery, and entertainment (video or music) than the
participants at age 50 to 64 and participants at age 65 to 83. On the other hand, the
participants at age 35 to 49 had significantly (p < 0.05) lower use in text messaging,
emails, and ordering taxi or car service than the other two groups. Other significant
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differences were found in the use of mobile technology functions. The participants at age
35 to 49 had significantly (p < 0.05) higher use of online banking than the participants at
age 65 to 83. The participants at age 65 to 83 had significantly (p < 0.05) higher use of
email than the other two groups. Finally, the participants at age 50 to 64 had significantly
(p < 0.05) lower use of functions concerned with receiving health-related information
than other two groups.
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Table 5.5. Age Differences in Using Mobile Technology Functions Before the COVID-19 Pandemic

Before the COVID-19
Functions

pandemic (K-W test,
p value)

Participants at age 35 to
49 vs. participants at

Participants at age 35

Participants at age 50

to 49 vs. participants at to 64 vs. participants at

age 50 to 64 (Dunn’s, p

age 65 to 83 (Dunn’s, p

age 65 to 83 (Dunn’s, p

value)

value)

value)
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Voice calls/ meeting

0.131

n/a

n/a

n/a

Video calls/ meeting

0.000*

0.000*

0.000*

1.000

Text messaging

0.000*

0.000*

0.001*

0.107

Emails

0.000*

0.000*

0.000*

0.006*

Playing games

0.996

n/a

n/a

n/a

Online education

0.000*

0.000*

0.000*

1.000

GPS/ navigation

0.208

n/a

n/a

n/a

Grocery or food delivery

0.000*

0.000*

0.003*

1.000

Online shopping

0.086

n/a

n/a

n/a

Table 5.5. Age Differences in Using Mobile Technology Functions Before the COVID-19 Pandemic (continued)

Functions

Before the COVID-19
pandemic

Participants at age 35 to
49 vs. participants at

Participants at age 35

Participants at age 50

to 49 vs. participants at to 64 vs. participants at

age 50 to 64

age 65 to 83

age 65 to 83

0.000*

0.030*

0.000*

0.142

0.010*

0.028*

1.000

0.027*

Online banking

0.006*

0.076

0.006*

1.000

Taxi or car service

0.000*

0.000*

0.000*

0.954

Follow breaking news

0.053

n/a

n/a

n/a

Share info about event

0.095

n/a

n/a

n/a

0.438

n/a

n/a

n/a

Entertainment such as
video or music
Information about a
health condition
84

Learn about community
events

K-W test: Kruskal-Wallis tests; Dunn’s: Dunn’s pairwise comparison, p value adjusted by the Bonferroni correction
*: Significant difference (p < 0.05)
n/a: No significant difference found in K-W test, thus no need for doing Dunn’s pairwise comparison

During the COVID-19 Pandemic
The same tests were applied to explore age difference in mobile technology use
behavior during the COVID-19 pandemic. There is no significant difference in mobile
technology daily use frequency between the participants at age 50 to 64 and the
participants at age 65 to 83 (adjusted p = 1.000), whereas significant difference was
found in the other two pairs of groups (adjusted p < 0.001). There was also no significant
difference (p = 0.340) among the three age groups regarding the necessity of using
mobile technology in daily life.
Age differences were found in the choice of using mobile technology functions
during the COVID-19 pandemic. The p value for each function and pair of groups are
summarized in Table 5.6. The participants at age 35 to 49 had significantly (p < 0.05)
higher mobile technology use in video calls or meeting, online education, grocery or food
delivery, and entertainment (video or music) than the other two groups. On the other hand,
the participants at age 35 to 49 had significantly (p < 0.05) lower mobile technology use
for text messaging and emails than the other two groups. Moreover, the participants at
age 50 to 64 had significantly (p < 0.05) lower use of voice calls or meetings than other
two groups. Also, the participants at age 50 to 64 had significantly (p < 0.05) lower use
with regard to checking health related information than the participants at age 35 to 49.
Finally, the participants at age 65 to 83 had significantly (p < 0.05) higher use of GPS for
navigation, taxi or car service, and checking breaking news than the participants at age 35
to 49.
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Table 5.6. Age Differences in Using Mobile Technology Functions During the COVID-19 Pandemic

During the
Functions

COVID-19 pandemic
(K-W test, p value)

Participants at age 35

Participants at age 35

Participants at age 50 to

to 49 vs. participants at

to 49 vs. participants

64 vs. participants at

age 50 to 64 (Dunn’s, p

at age 65 to 83

age 65 to 83 (Dunn’s, p

value)

(Dunn’s, p value)

value)

86

Voice calls/ meeting

0.001*

0.009*

1.000

0.003*

Video calls/ meeting

0.001*

0.016*

0.001*

1.000

Text messaging

0.000*

0.000*

0.000*

0.631

Emails

0.000*

0.000*

0.000*

0.079

Playing games

0.227

n/a

n/a

n/a

Online education

0.000*

0.000*

0.000*

0.831

GPS/ navigation

0.025*

0.090

0.035*

1.000

Grocery or food delivery

0.016*

0.040*

0.034*

1.000

Online shopping

0.297

n/a

n/a

n/a

Table 5.6. Age Differences in Using Mobile Technology Functions During the COVID-19 Pandemic (continued)
Participants at age 35

Participants at age 35

Participants at age 50 to

to 49 vs. participants at

to 49 vs. participants

64 vs. participants at

age 50 to 64

at age 65 to 83

age 65 to 83

0.000*

0.004*

0.000*

0.265

0.030*

0.026*

0.981

0.325

Online banking

0.126

n/a

n/a

n/a

Taxi or car service

0.001*

0.062

0.001*

0.511

Follow breaking news

0.012*

1.000

0.018*

0.053

Share info about event

0.160

n/a

n/a

n/a

0.970

n/a

n/a

n/a

Functions

Entertainment such as
video or music
Information about a health
condition
87

Learn about community
events

During the
COVID-19 pandemic

K-W test: Kruskal-Wallis tests; Dunn’s: Dunn’s pairwise comparison, p value adjusted by the Bonferroni correction
*: Significant difference (p < 0.05)
n/a: No significant difference found in K-W test, thus no need for doing Dunn’s pairwise comparison

Regarding the effect of age on predicting a change of perspective (before and
during the COVID-19 pandemic) on the necessity of mobile technology use in daily life,
logistic regression was used for analysis, with participants’ age considered as a
continuous variable. Findings from the regression model did not reach a significance
level (p = 0.567), thus age was not sufficient to predict change in participants’ perspective
on the necessity of mobile technology use in daily life. Additionally, logistic regression
was used to explore the age effect in predicting change (comparing before and during the
COVID-19 pandemic) in mobile technology daily use frequency. The regression model
reached a significance level (p = 0.002), which meant that older participants were less
likely to increase daily mobile technology use frequency during the COVID-19 pandemic
(odds ratio = 0.986, with 54% prediction accuracy).
Factors that Affect Mobile Technology Use Behavior: Before and During the
COVID-19 Pandemic
All the participants identified three factors (ranked from most to least important)
that affected their decision to use mobile technology before or during the COVID-19
pandemic. All of the factors investigated in this survey question are listed in Table 5.7.
According to the sum of the ranks assigned by participants to each factor on the list, the
most important factor that affected the decision to use mobile technology before the
COVID-19 pandemic was “availability of functions that support daily life (for example:
shopping, delivery)”, followed by “necessity of using mobile technology”, “ease of use”,
and “pleasure of using mobile technology”. On the other hand, the most important factor
that affected the decision to use mobile technology during the COVID-19 pandemic was
“availability of functions that support daily life”, followed by “necessity of using mobile
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technology”, “social benefits of using mobile technology”, and “ease of use”. There were
significant increases (p < 0.01) in considering physical benefits, social benefits,
emotional benefits of using mobile technology, the availability of functions that support
daily life, and necessity as important factors in using mobile technology during the
COVID-19 pandemic. In contrast, there were significant decreases (p < 0.01) in
considering the price of buying mobile technology, pleasure of using mobile technology,
and ease of use as important factors in using mobile technology during the COVID-19
pandemic.
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Table 5.7. Factors Affected Decision of Using Mobile Technology

Factors
Price of buying mobile
technology
Pleasure of using
mobile technology

Before the COVID-19

During the COVID-19

pandemic

pandemic

(Sum of ranks)

(Sum of ranks)

739

423

922

606

458

421

365

509

764

898

320

554

Availability of sufficient
support for using
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mobile technology
Physical benefits of
using mobile
technology
Social benefits of using
mobile technology
Emotional benefits of
using mobile
technology

Significance (Wilcoxon
Mean Rank

Signed Ranks Test,
two-tailed)

a = 146.36 (n = 223)
b = 128.39 (n = 61)
a = 232.42 (n = 323)
b = 225.98 (n = 137)
a = 159.09 (n = 170)
b = 159.97 (n = 148)
a = 136.75 (n = 103)
b = 145.00 (n = 180)
a = 239.67 (n = 205)
b = 245.44 (n = 280)
a = 157.53 (n = 96)
b = 160.35 (n = 222)

0.000*
0.000*

0.295

0.000*

0.001*

0.000*

Table 5.7. Factors Affected Decision of Using Mobile Technology (continued)

Factors
Availability of functions
that support daily life
Ease of use
Necessity of using
mobile technology

Before the COVID-19

During the COVID-19

pandemic

pandemic

(Sum of ranks)

(Sum of ranks)

1369

1579

930

664

1292

1522

Significance (Wilcoxon
Mean Rank

Signed Ranks Test,
two-tailed)

a = 294.97 (n = 247)
b = 306.05 (n = 355)
a = 204.70 (n = 267)
b = 184.02 (n = 128)
a = 267.39 (n = 202)
b = 266.76 (n = 331)

0.000*
0.000*
0.000*
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a: Based on negative ranks (During < Before)
b: Based on positive ranks (During > Before))
n: Number of participants
*: Significant difference (p < 0.05)
Note: "negative ranks" means participant's reported rank (score) during the COVID-19 pandemic was smaller than the reported rank
before the pandemic; "positive ranks" means participant's reported rank (score) during the COVID-19 pandemic was bigger than the
reported rank before the pandemic.

To explore whether participant characteristics such as age (participant at age 35 to
49, age 50 to 64, age 65 to 83), sex (female, male), financial status (annual income less
than $50,000, annual income equal or more than $50,000), education (lower than college
level, college level, higher than college level), and region (West, Midwest, South,
Northeast) affected the intention of using mobile technology, the Chi-square test was used
to analyze the association between each characteristic with participants’ agreement level
(measured by a 4-point Likert scale) and the statement “I plan to continue to use mobile
technology frequently (Behavioral Intention, BI2)”. The findings (Table 5.8) indicated
that age and sex had significant (p < 0.05) association with mobile technology use
behavior intention during the COVID-19 pandemic. In contrast, participants’ education
level, financial status, and region of residence did not have significant (p > 0.05)
association with the statement regarding behavioral intention.
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Table 5.8. Association Between Characteristic and Behavioral Intention (BI2)
Before COVID-19

During COVID-19

(Pearson Chi-Square, p-value)

(Pearson Chi-Square, p-value)

Age

0.910

0.008*

Sex

0.165

0.002*

Financial Status

0.288

0.262

Education

0.058

0.323

Region

0.533

0.778

Characteristics

*: Significant association (p < 0.05)
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To explore change of participants’ perspective toward mobile technology in
relation to the ten constructs adopted from the UTAUT 2 and previous studies, the
Wilcoxon signed ranks test was used to examine the thirty-five statements. All the
statements and matched p values are presented in Table 5.9. The findings showed
significant (p < 0.05) increase of agreement level with statements regarding performance
expectancy, effort expectancy, social influence, facilitating conditions, hedonic
motivation, habit, self-efficacy, personal innovativeness, and behavioral intention during
the COVID-19 pandemic. Only three statements regarding perceived value did not reach
significance level (p > 0.05) in assessing the differences between the time before and
during the COVID-19 pandemic. Those statements were: (1) “Using mobile technology
would prevent me from developing other habits”, this statement is related to sacrifice; (2)
“Mobile technologies are reasonably priced”, this statement is related to price value; and
(3) “Mobile technologies are too expensive for me to use”, this statement is also related
to price value.
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Table 5.9. The Change in Perspective Toward Mobile Technology Before and During COVID-19 Pandemic

Constructs

Statements

Before the

During the

COVID-19

COVID-19

pandemic

pandemic

(Sum of ranks)

(Sum of ranks)

3836

4133

3465

3735

3720

4016

4014

4222

PE1. Mobile technology is
useful in improving my
quality of life.
Performance
95

Expectancy
(PE)

PE2. Using mobile technology
helps me to accomplish my
job efficiently.
PE3. Using mobile technology
helps me accomplish daily
tasks easily.

Effort
Expectancy
(EE)

Significance
Mean Rank

(Wilcoxon
Signed Ranks
Test, two-tailed)

a = 192.57 (n = 43)
b = 174.26 (n = 309)

a = 177.71 (n = 56)
b = 163.62 (n = 275)

a = 164.66 (n = 43)
b = 158.69 (n = 275)

0.000*

0.000*

0.000*

EE1. I find it easy to use the
mobile technology for
accessing services I need
in daily living.

a = 132.09 (n = 49)
b = 135.65 (n = 220)

0.000*

Table 5.9. The Change in Perspective Toward Mobile Technology Before and During COVID-19 Pandemic (continued)

Constructs
Effort
Expectancy

Statements

Before the

During the

COVID-19

COVID-19

pandemic

pandemic

4071

4189

3498

3779

3303

3477

4231

4348

EE2. Learning to operate a
mobile app is easy to me.

(EE)

Mean Rank

a = 89.38 (n = 43)
b = 87.55 (n = 132)

Significance

0.000*

SI1. People who are important
to me think that I should
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adopt and use mobile
Social
Influence (SI)

a = 190.36 (n = 56)
b = 172.67 (n = 294)

0.000*

technology.
SI2. People who influence my
behavior think that I
should adopt and use

a = 128.83 (n = 47)
b = 119.73 (n = 195)

0.000*

mobile technology.
Facilitating
Conditions
(FC)

FC1. I have the knowledge
necessary to adopt and use
mobile technology.

a = 93.36 (n = 46)
b = 87.47 (n = 131)

0.000*

Table 5.9. The Change in Perspective Toward Mobile Technology Before and During COVID-19 Pandemic (continued)

Constructs

Statements

Before the

During the

COVID-19

COVID-19

pandemic

pandemic

4182

4305

3931

4045

3931

4033

3463

3498

Mean Rank

Significance

FC2. I have the resources
(people, equipment,
material, etc.) necessary to
Facilitating

adopt and use mobile

Conditions

technology.

a = 99.62 (n = 56)
b = 101.53 (n = 145)

0.000*

(FC)
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FC3. Mobile technologies are
well-matched with other
technologies that I use.
HM1.Using the mobile
Hedonic

technology is enjoyable.

a = 109.36 (n = 56)
b = 104.10 (n = 154)
a = 124.42 (n = 77)
b = 120.14 (n = 165)

0.000*

0.000*

Motivation
(HM)

HM2.Using the mobile
technology is annoying.

a = 101.04 (n = 84)
b = 107.66 (n = 125)

0.002*

Table 5.9. The Change in Perspective Toward Mobile Technology Before and During COVID-19 Pandemic (continued)

Constructs

Statements

Before the

During the

COVID-19

COVID-19

pandemic

pandemic

3819

4176

3482

3794

3755

3845

3325

3433

4042

4044

H1. The use of mobile
technology has become a
Habit (H)

habit for me.
H2. I must use mobile
technology.
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PV1. The quality of mobile
technologies makes me
Perceived
Value (PV) &
Price Value
(PrV)

want to use it.
PV2. Using mobile technology
makes me feel relaxed.
PV3. I have fear of using mobile
technology.

Mean Rank

a = 193.73 (n = 43)
b = 188.96 (n = 335)
a = 179.31 (n = 58)
b = 184.88 (n = 309)
a = 129.24 (n = 61)
b = 107.68 (n = 165)
a = 146.82 (n = 84)
b = 134.86 (n = 192)
a = 90.29 (n = 66)
b = 92.19 (n = 116)

Significance

0.000*

0.000*

0.000*

0.000*

0.000*

Table 5.9. The Change in Perspective Toward Mobile Technology Before and During COVID-19 Pandemic (continued)

Constructs

Statements

Before the

During the

COVID-19

COVID-19

pandemic

pandemic

3737

4014

2411

2302

3008

3075

Mean Rank

Significance

PV4. Mobile technologies
provide consistent quality
in assisting daily tasks

a = 187.45 (n = 54)
b = 168.51 (n = 288)

0.000*

(shopping, traveling, etc.).
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Perceived

PV5. I am worried that my

Value (PV) &

privacy could be

Price Value
(PrV)

threatened due to the use

a = 105.14 (n = 151)
b = 113.16 (n = 63)

0.000*

of mobile technology.
PV6. My use of mobile
technology makes a good
impression on other
people.

a = 90.99 (n = 53)
b = 85.28 (n = 120)

0.000*

Table 5.9. The Change in Perspective Toward Mobile Technology Before and During COVID-19 Pandemic (continued)

Constructs

Statements

Before the

During the

COVID-19

COVID-19

pandemic

pandemic

3258

3330

2711

2717

3043

2909

2886

3324

PV7. Using mobile technology
would give its user social
approval.
PV8. Using mobile technology
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Perceived

would prevent me from

Value (PV) &

developing other habits.

Price Value
(PrV)

PV9. Using mobile technology
limits my human
interaction in daily life.
PV10. Using mobile technology
reduces the risk for me to
get sick.

Mean Rank

a = 107.27 (n = 66)
b = 104.69 (n = 144)

a = 104.58 (n = 95)
b = 101.63 (n = 110)

a = 169.68 (n = 222)
b = 176.25 (n = 121)

a = 209.31 (n = 56)
b = 226.10 (n = 391)

Significance

0.000*

0.427

0.000*

0.000*

Table 5.9. The Change in Perspective Toward Mobile Technology Before and During COVID-19 Pandemic (continued)

Constructs

Statements

Before the

During the

COVID-19

COVID-19

pandemic

pandemic

2855

3162

3873

4246

3286

3283

3441

3512

3501

3477

PV11. Using mobile technology
helps me to maintain my
physical health.
PV12. Mobile technology plays
a significant role in my
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Perceived
Value (PV) &
Price Value
(PrV)

daily life.
PrV1. Mobile technologies are
reasonably priced.
PrV2. At the current price,
mobile technology
provides good value.
PrV3. Mobile technologies are
too expensive for me to
use.

Mean Rank

a = 178.94 (n = 69)
b = 185.78 (n = 229)

a = 206.94 (n = 49)
b = 199.03 (n = 350)
a = 88.13 (n = 86)
b = 80.70 (n = 82)
a = 106.30 (n = 89)
b = 110.04 (n = 127)

a = 84.80 (n = 82)
b = 93.52 (n = 96)

Significance

0.000*

0.000*

0.407

0.007*

0.103

Table 5.9. The Change in Perspective Toward Mobile Technology Before and During COVID-19 Pandemic (continued)

Constructs

Statements

SE1.

mobile technology.

Self-Efficacy
(SE)

I have ability to use

SE2.

I have the confidence to
use mobile technology.

Before the

During the

COVID-19

COVID-19

pandemic

pandemic

4333

4416

4227

4371

3240

3384

2789

2890

3670

3886

102

PI1. If I hear about new mobile
technology I will look for
Personal

ways to experiment with it.

Mean Rank

a = 101.62 (n = 42)
b = 80.91 (n = 129)
a = 105.53 (n = 49)
b = 100.88 (n = 154)
a = 138.47 (n = 64)
b = 131.93 (n = 202)

Significance

0.000*

0.000*

0.000*

Innovativeness
(PI)

PI2. Among my friends, I am
usually the first to explore
new mobile technologies.

Behavioral
Intention (BI)

BI1. I will always try to use
mobile technology in my
daily life.

a = 99.50 (n = 62)
b = 95.82 (n = 131)

a = 136.10 (n = 45)
b = 135.38 (n = 225)

0.000*

0.000*

Table 5.9. The Change in Perspective Toward Mobile Technology Before and During COVID-19 Pandemic (continued)

Constructs

Behavioral
Intention (BI)

Statements

Before the

During the

COVID-19

COVID-19

pandemic

pandemic

4029

4276

BI2. I plan to continue to use
mobile technology
frequently.

Mean Rank

a = 138.82 (n = 45)
b = 137.24 (n = 229)

Significance

0.000*
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Cognitive Ability and Mobile Technology Use
Since 259 (120 female and 139 male) participants reported experiencing
progressive forgetfulness and 69 (22 female and 47 male) participants in this study had
been diagnosed with a cognitive disorder, additional analyses were applied to discover
the influence of cognitive ability on mobile technology use. Participants were categorized
into different age groups (shown in Table 5.10) and region groups (shown in Table 5.11)
in order to observe the distribution; the findings indicated that all the groups had
participants who experienced progressive forgetfulness or who had been diagnosed with a
cognitive disorder.
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Table 5.10. Participants With Progressive Forgetfulness or Cognitive Disorder
Categorized by Age
Diagnosed with a cognitive

Age Category

Progressive Forgetfulness

Age 35 to 49

N= 133

N= 52

Age 50 to 64

N= 62

N= 13

Age 65 or above

N= 64

N= 4

Total

N = 259

N = 69

N: Number of participants in the category
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disorder

Table 5.11. Participants With Progressive Forgetfulness or Cognitive Disorder
Categorized by Region
Diagnosed with a cognitive

Region

Progressive Forgetfulness

West

N= 58

N= 16

Midwest

N= 41

N= 14

South

N= 121

N= 27

Northeast

N= 29

N= 6

Total

N= 249

N= 63

N: Number of participants in the category
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disorder

Furthermore, participants were categorized based on their responses to questions
on their experience of progressive forgetfulness or diagnosis of a cognitive disorder;
participants who were experiencing progressive forgetfulness or who had been diagnosed
with a cognitive disorder were categorized into the same group (263 participants, group
code = 1). Participants without the above conditions were categorized into another group
(942 participants, group code = 0). The seven participants who skipped the questions
regarding cognitive ability were excluded from analysis in this section.
The Mann-Whitney U test was used to examine differences between the two
groups (participants with progressive forgetfulness or cognitive disorder compared with
participant without these conditions). The findings indicated that participants with
progressive forgetfulness or cognitive disorder had significantly higher scores with
respect to mobile technology daily use frequency before (p < 0.001) and during (p <
0.001) the COVID-19 pandemic; they were more likely to spend more time on using
mobile technology than participants without the conditions. Participants without
progressive forgetfulness or cognitive disorder had significantly higher scores on the
experience of using mobile technology (p < 0.001) and the duration of staying at home (p
= 0.016) during the COVID-19 pandemic. They were more likely to have longer
experience of using mobile technology and were more likely to experience an increase of
time staying at home during the COVID-19 pandemic. No significant differences were
found on change (before and during the COVID-19 pandemic) in daily use frequency (p
= 0.704) and the perceived necessity of using mobile technology before (p = 0.222) and
during (p = 0.121) the COVID-19 pandemic.
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Chapter Six: Refining the Proposed Research Model
This chapter reports the findings with respect to specific aim four of the main
research. Thirty-five statements in part III of the survey were used in this chapter for
examining the proposed research model. Data collected from questions regarding mobile
technology use behavior, age, sex, experience, and event (the impact of COVID-19
pandemic) was also used in the analysis. The Microsoft Excel and IBM SPSS version 26
were used for data coding and conducted basic calculation, and the SmartPLS version 3
were used in analyzing and refining the proposed research model (Figure 2.3). Data
analysis procedure for structural model examination and interpretation of findings in this
chapter followed the suggestion of published books and papers regarding the use of
SmartPLS software (Wong, 2019; Ramayah et al., 2018; Hair et al., 2011).
In this study, Use Behavior (UB) was considered as a formative construct (the
measures influenced the latent variable, which meant the measures regarding use
behavior in this study influenced the construct); the constructs (latent variables) including
Performance Expectancy (PE), Effort Expectancy (EE), Social Influence (SI), Facilitating
Conditions (FC), Hedonic Motivation (HM), Habit (H), Self-Efficacy (SE), Personal
Innovativeness (PI), and Behavioral Intention (BI), were considered as reflective
constructs (the measures or survey items influenced by the latent variable). Since fifteen
statements (reflecting six different dimensions) represented the construct of perceived
value, the Confirmatory Tetrad Analysis (CTA) was used to decide whether perceived
value was a reflective or formative construct. According to Wong (2019), the
measurement is “reflective” if zero falls in between the adjusted lower level confidence
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interval (CI) and upper level CI. The findings of CTA indicated that Perceived Value (PV)
was also a reflective construct.
Model Validation
Participants’ experience during the COVID-19 pandemic was used in model
validation and analysis. Quality of the measurements in the proposed research model was
first evaluated using the Partial Least Squares (PLS) path modeling method. The process
examines factor loading or weight of indicators, removes factors with insufficient factor
loading or weight, and examines reliability and validity of the model. Model evaluation
started with evaluating the ten reflective constructs (measured by thirty-five statements in
the survey). The formative constructs, UB (measured by two questions regarding daily
use frequency and the adoption of new mobile technology function) were evaluated
separately. To ensure clarity within the following description, each statement and
question used in model evaluation was identified with a short code. These codes are listed
in Table 6.1. The first examination model created on the SmartPLS is displayed as Figure
6.1.
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Table 6.1. Survey Item Code
Construct

Code

Measurement/ Statement
Mobile technology is useful in improving
my quality of life.

Performance
Expectancy

PE

Using mobile technology helps me to
accomplish my job efficiently.
Using mobile technology helps me
accomplish daily tasks easily.

Code
PE1
PE2
PE3

I find it easy to use the mobile technology
for accessing services I need in daily
Effort Expectancy

EE

living.
Learning to operate a mobile app is easy
for me.
People who are important to me think that I
should adopt and use mobile technology.

Social Influence

SI

EE1

EE2
SI1

People who influence my behavior think
that I should adopt and use mobile

SI2

technology.
I have the knowledge necessary to adopt
and use mobile technology.
Facilitating
Conditions

I have the resources (people, equipment,
FC

material, etc.) necessary to adopt and use

other technologies that I use.
Motivation

HM

H

FC3

Using the mobile technology is enjoyable.

HM1

Using the mobile technology is annoying.

HM2

The use of mobile technology has become
Habit

FC2

mobile technology.
Mobile technologies are well-matched with

Hedonic

FC1

a habit for me.
I must use mobile technology.
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H1
H2

Table 6.1. Survey Item Code (continued)
Construct

Code

Measurement/ Statement
The quality of mobile technologies makes
me want to use it.

Code
PV1q
(q: quality
benefits)

Using mobile technology makes me feel
relaxed.

PV2e
(e:
emotional
benefits)

I have fear of using mobile technology.

PV3e

Mobile technologies provide consistent
quality in assisting daily tasks (shopping,

PV4q

traveling, etc.).
I am worried that my privacy could be
Perceived Value

PV

Price Value

PrV

threatened due to the use of mobile
technology.

PV5r
(r: privacy
risk)

My use of mobile technology makes a good
impression on other people.

PV6sb
(sb: social
benefits)

Using mobile technology would give its
user social approval.
Using mobile technology would prevent
me from developing other habits.

PV7sb
PV8s
(s:
sacrifices)

Using mobile technology limits my human
interaction in daily life.
Using mobile technology reduces the risk
for me to get sick.

PV9s
PV10p
(p: physical
benefits)
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Table 6.1. Survey Item Code (continued)
Construct

Code

Measurement/ Statement
Using mobile technology helps me to
maintain my physical health.
Mobile technology plays a significant role

Perceived Value

PV

Price Value

PrV

in my daily life.
Mobile technologies are reasonably priced.
At the current price, mobile technology
provides good value.
Mobile technologies are too expensive for
me to use.
I have ability to use mobile technology.

Self-Efficacy

SE

I have the confidence to use mobile
technology.
If I hear about new mobile technology, I

Personal
Innovativeness

PI

will look for ways to experiment with it.
Among my friends, I am usually the first to
explore new mobile technologies.
I will always try to use mobile technology

Behavioral
Intention

BI

in my daily life.
I plan to continue to use mobile technology
frequently.

Use Behavior

UB

Code
PV11p
PV12q
PrV1
PrV2
PrV3
SE1
SE2
PI1
PI2
BI1
BI2

Adopt new function

ANF

Daily use frequency

DUF
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Figure 6.1. Examination Model I

Note 1: Please refer to the survey item code in table 6.1.
Note 2: _D (in the yellow square) equals to participants’ experience during the
COVID-19 pandemic.
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Reflective Construct
Factor Loading. According to Pett and his colleagues (2003), factor loading
refers to “the extent to which each of the items in the correlation matrix correlates with
the given principal component. Factor loadings can range from -1.0 to +1.0, with higher
absolute values indicating a higher correlation of the item with the underlying factor ”
(p.299). The recommended value of factor loading is above 0.50. Items with factor
loadings lower than 0.5 should be removed (Hair et al., 2010). To ensure construct
reliability and the validity of research model in this study, survey items with factor
loadings less than 0.6 were removed from the model.
The first round of PLS algorithm showed that factor loadings for 10 survey items
under the construct of PV were lower than 0.6, which impacted the construct validity (the
average variance extracted value of PV is 0.266) of research model. Thus, ten survey
items, PV3e (factor loading = 0.059), PV5r (factor loading = 0.133), PV6sb (factor
loading = 0.581), PV7sb (factor loading = 0.588), PV8s (factor loading = 0.124), PV9s
(factor loading = - 0.003), PV10p (factor loading = 0.494), PV11p (factor loading =
0.564), PrV1 (factor loading = 0.506), and PrV3 (factor loading = 0.213), were removed
and excluded from subsequent analysis. The second examination model was created
(Figure 6.2), and the PLS algorithm was applied again to examine the factor loadings.
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Figure 6.2. Examination Model II

Note 1: Please refer to the survey item code in table 6.1.
Note 2: _D (in the yellow square) equals to participants’ experience during the
COVID-19 pandemic.

115

The findings from the second round PLS algorithm showed that one survey item,
PrV2 (factor loading = 0.628) within the PV construct had a factor loading below 0.70
but above 0.60. All the other items had factor loading greater than 0.70. The factor
loading of each survey item is provided in Table 6.2.

116

Table 6.2. Factor Loadings
BI
BI1_D

0.894

BI2_D

0.888

EE

EE1_D

0.892

EE2_D

0.802

FC

FC1_D

0.773

FC2_D

0.801

FC3_D

0.827

H

H1_D

0.848

H2_D

0.853

HM

HM1_D

0.908

HM2_D

0.792

PE

PE1_D

0.829

PE2_D

0.721

PE3_D

0.851

PI

PI1_D

0.930

PI2_D

0.871

PV

PV12q_D

0.707

PV1q_D

0.820

PV2e_D

0.739

PV4q_D

0.743

PrV2_D

0.628

SE

SE1_D

0.851

SE2_D

0.903

SI1_D

SI

0.907

SI2_D
Note 1: Please refer to the survey item code in table 6.1.
Note 2: _D equals to participants’ experience during the COVID-19 pandemic.
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0.901

Indicator Multicollinearity. High correlations among indicators would adversely
affect the research model. Thus, variance inflation factor (VIF) was utilized to examine
indicator multicollinearity. Generally, multicollinearity will be a serious issue for the
research model if the VIF value is greater than 5 (Hair et al., 2011). The findings showed
that all the indicators had VIF value less than 2, which meant that collinearity is not an
issue for the research model. VIF values for all indicators are presented in Table 6.3.
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Table 6.3. Variance Inflation Factor for Indicators
VIF
BI1_D

1.529

BI2_D

1.529

EE1_D

1.248

EE2_D

1.248

FC1_D

1.529

FC2_D

1.616

FC3_D

1.302

H1_D

1.248

H2_D

1.248

HM1_D

1.272

HM2_D

1.272

PE1_D

1.407

PE2_D

1.386

PE3_D

1.639

PI1_D

1.655

PI2_D

1.655

PV12q_D

1.334

PV1q_D

1.831

PV2e_D

1.535

PV4q_D

1.525

PrV2_D

1.314

SE1_D

1.419

SE2_D

1.419

SI1_D

1.673

SI2_D
1.673
Note 1: Please refer to the survey item code in table 6.1.
Note 2: _D equals to participants’ experience during the COVID-19 pandemic.
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Reliability and Validity. Cronbach’s alpha was calculated to measure internal
consistency. The findings showed that effort expectancy (α = 0.616), hedonic motivation
(α = 0.633), and habit (α = 0.616) had Cronbach’s alpha coefficient values less than 0.70,
and the other seven constructs had Cronbach’s alpha coefficient values over 0.70, which
means this survey has an acceptable level of reliability.
The composite reliability (CR) and average variance extracted (AVE) were
calculated to examine construct reliability and validity. The recommended value for CR is
above 0.70, and the recommended value for AVE is above 0.50 (Fornell & Larcker, 1981;
Hair & Lukas, 2014; Hair et al., 2011). The findings showed that all the constructs had
CR value greater than 0.80 and an AVE value greater than 0.50, which confirmed
adequate reliability and convergent validity. The Cronbach’s alpha, CR, and AVE values
of each construct are provided in Table 6.4.
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Table 6.4. Cronbach's Alpha, CR, and AVE
Construct

Cronbach's Alpha

CR

AVE

BI

0.741

0.885

0.794

EE

0.616

0.836

0.720

FC

0.728

0.843

0.641

H

0.616

0.839

0.723

HM

0.633

0.840

0.726

PE

0.727

0.844

0.644

PI

0.772

0.896

0.812

PV

0.780

0.850

0.533

SE

0.704

0.870

0.770

SI
0.776
0.899
Note: Please refer to the survey item code in table 6.1.

0.817
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To confirm external consistency, discriminant validity was examined and judged
by the Fornell & Larcker (1981) criterion. Each construct in the research model of this
study had a square root of AVE greater than its correlation with the rest of constructs,
which indicated that discriminant validity is established. The square root of AVE values
and correlation coefficient values between constructs are provided in Table 6.5.

122

Table 6.5. Square Root of AVE and Correlation Between Constructs
BI

EE

FC

H

BI

0.891

EE

0.498 0.848

FC

0.492 0.676 0.801

H

0.613 0.400 0.416 0.850

HM

PE

PI

PV

SE

HM

0.594 0.482 0.467 0.435 0.852

PE

0.587 0.488 0.486 0.549 0.472 0.803

PI

0.482 0.389 0.371 0.378 0.350 0.424 0.901

PV

0.724 0.531 0.552 0.656 0.637 0.682 0.515 0.730

SE

0.432 0.571 0.609 0.317 0.381 0.291 0.224 0.384 0.878

SI

SI
0.295 0.133 0.194 0.358 0.183 0.397 0.197 0.371 0.055 0.904
Note 1: Please refer to the survey item code in table 6.1.
Note 2: Square root of AVE is highlighted in bold and italics.

123

Formative Construct
PLS algorithm and Bootstrapping procedures (a nonparametric procedure that
aims to test statistical significance of partial least squares structural equation modeling
results; the procedure could also be used for validating statistical significance of
formative indicators) were used in validating formative constructs (Ramayah et al.,
2018). The use behavior (UB) construct was measured by the adoption of new function
(ANF) and daily mobile technology use frequency (DUF) during the COVID-19
pandemic. VIF values were calculated to examine collinearity of indicators. Outer weight
values were calculated to examine the relative contribution of formative indicators, and
the T-statistic values represented the weight of formative indicators pointing toward the
construct. The findings indicated that both ANF and DUF did not have collinearity
problem, and both of the indicators had significant weight in measuring UB. The
measurement properties are provided in Table 6.6.
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Table 6.6. Measurement Properties for Formative Construct
Outer Weight

T Statistics

P Values

VIF

ANF

0.486

7.217

< 0.001

1.018

DUF

0.812

17.592

< 0.001

1.018

Construct Indicators
UB

Note: Please refer to the survey item code in table 6.1.
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Direct Effect of the Constructs
Since all the constructs and indicators of constructs in the examination model II
(Figure 6.2) were validated, a Bootstrapping procedure was used to examine the
statistically significant path coefficient (relationship between independent and dependent
variables) values in the examination model II. The findings indicated that the R square of
BI is 0.617, and the R square of UB is 0.147 with no moderator added in the model.
Testing Hypotheses: The Effect of Constructs
The null hypothesis (H0) is that there is no significant relationship between the two
constructs. The findings regarding the relationship between two constructs were used to
decide whether to reject or retain the null hypothesis, the findings and decisions are
provided in Table 6.7.
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Table 6.7. Hypotheses Regarding the Constructs
Hypothesis

Path

T value

P value

Decision

H1

PE→BI

3.157

0.002

Reject H0

H2

EE→BI

0.569

0.569

Retain H0

H3

SI→BI

0.663

0.507

Retain H0

H4

H→BI

7.514

< 0.001

Reject H0

H5

HM→BI

6.545

< 0.001

Reject H0

H6

FC→BI

0.972

0.331

Retain H0

H7

PI→BI

5.463

< 0.001

Reject H0

H8

SE→BI

4.248

< 0.001

Reject H0

H9

PV→BI

8.423

< 0.001

Reject H0

H10

BI→UB

0.626

0.532

Retain H0

H11

FC→UB

3.124

0.002

Reject H0

H12

H→UB

4.743

< 0.001

Reject H0

H13

PV→UB

5.898

< 0.001

Reject H0

H14
SI→UB
1.504
0.133
Significance level: p < 0.05
Note 1: Please refer to the survey item code in table 6.1.
Note 2: The codes of hypothesis are listed in specific aim four.
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Retain H0

Five paths, included SI to BI, SI to UB, EE to BI, FC to BI, and BI to UB in the
examination model II, did not reach statistically significant level (p < 0.05). I reran the
examinations with only statistically significant paths in the research model to observe the
change of R2. The findings indicated that the R2 of UB decreased from 0.147 to 0.144. I
also reran the tests multiple times removing only one or several statistically insignificant
paths, and there were no dramatic increase or decrease of R2 in BI or UB (Table 6.8).
Thus, the five statistically insignificant paths were retained in the research model for
subsequent analysis.
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Table 6.8. Tests Run Under Different Conditions
Conditions
Removed path from
FC to BI
Removed path from
EE to BI
Removed path from
SI to BI
Removed path from
SI to UB
Removed path from
BI to UB

R2 of

R2 of

BI

UB

0.617 0.146
0.617 0.148

0.618 0.146

Paths from SI to BI, FC to BI, EE to BI, and BI to
UB still did not reach statistically significant level

0.617 0.147 to BI still did not reach statistically significant
level
0.617 0.146

0.617 0.148

Removed paths
0.617 0.146

SI to UB
Removed paths
from EE to BI, SI to 0.617 0.146
BI and SI to UB
Removed all
insignificant paths

UB still did not reach statistically significant level

Paths from SI to BI, SI to UB, FC to BI, and EE

SI to BI

statistically

Paths from SI to BI, SI to UB, FC to BI, and BI to

level

Removed paths

from EE to BI and

UB still did not reach statistically significant level

0.617 0.148 to UB still did not reach statistically significant

SI to UB
from EE to BI and

Paths from SI to BI, SI to UB, EE to BI, and BI to

Paths from SI to UB, FC to BI, EE to BI, and BI

Removed paths
from SI to BI, and

Finding Description

0.617 0.144

Paths from FC to BI, EE to BI, and BI to UB still
did not reach statistically significant level
Paths from FC to BI, SI to UB, and BI to UB still
did not reach statistically significant level
Paths from FC to BI, SI to BI, and BI to UB still
did not reach statistically significant level
Paths from FC to BI and BI to UB still did not
reach statistically significant level
All the remaining paths reached statistically
significant level
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Moderators
Moderators are variables that modify existing relationship between independent
and dependent variables (for instance, the relationship between PE and BI in the research
model). Age (AGE, continuous variable), sex (SEX, categorical variable), experience
(EXP, continuous variable), and event (EVN, categorical variable) were considered as
major moderators in the research model of this study. Participants’ experience of using
mobile technology was measured by the question regarding how long the participant had
used mobile technology, and the “event” moderator referred to whether participants’ life
had been impacted by the COVID-19 pandemic. Dummy variables (0 and 1) were created
for sex (0 = female, 1 = male) and event (0 = the COVID-19 pandemic does not impact
life, 1 = the COVID-19 pandemic does impact life) for purpose of analysis. In addition,
values of the four moderators were standardized and used in creating interaction terms
(e.g., AGE × SEX, AGE × SEX × EXP, and AGE × SEX × EXP × EVN), which were
also used as moderators in analysis. Since the research model of this study included quite
a number of paths that need to be examined, I chose to analyze the model with one
moderator at a time; this method helped test the hypotheses regarding moderators in
specific aim four and identify the potential influence of the moderator on paths that were
not listed in the hypotheses. Each path in the research model was examined with the
moderator. Then, the path that is significantly influenced by the moderator would be
identified and added in the final model. To examine the moderation effect, the
Bootstrapping procedure (5,000 subsamples, standardized, two-stage calculation method)
was used to evaluate statistical significance of path coefficients.
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Age
The moderator, age, was connected with each path in the model for evaluating
moderation effect. The model with age as a moderator is shown in Figure 6.3. The
findings indicated that the R square values of BI (R2 increased from 0.617 to 0.627) and
UB (R2 increased from 0.147 to 0.192) both increased, which indicated that with “age” as
a moderator, the research model had higher capability to explain variance in BI and UB.
Also, the relationship between SE and BI is significantly (p < 0.05) moderated by age
(Beta coefficient = -0.055, t-value = 2.038, p = 0.042). The moderation effect was
interpreted in a figure using an Excel sheet designed by Dawson (n.d.); the moderation
effect of age is shown as Figure 6.4.
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Figure 6.3. Examination Model with Age as Moderator

Note: Please refer to the survey item code in table 6.1.

132

Figure 6.4. Age Significantly Moderated the Relationship Between SE and BI
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Sex
The moderator, sex, was connected with each path in the model for evaluating the
moderation effect. The findings indicated that the R square values of BI (R2 increased
from 0.617 to 0.621) and UB (R2 increased from 0.147 to 0.151) both increased, which
indicated that with “sex” as a moderator, the research model had higher capability to
explain variance in BI and UB. However, there is no relationship between constructs
significantly moderated by sex alone.
Experience
The moderator, experience, was connected with each path in the model for
evaluating the moderation effect. The findings indicated that the R square values of BI
(R2 increased from 0.617 to 0.623) and UB (R2 increased from 0.147 to 0.154) both
increased, which indicated that with “experience” as a moderator, the research model had
higher capability to explain variance in BI and UB. However, there is no relationship
between constructs significantly moderated by experience alone.
Event
The moderator, event, was connected with each path in the model for evaluating the
moderation effect. The findings indicated that the R square values of BI (R2 increased
from 0.617 to 0.626) and UB (R2 increased from 0.147 to 0.153) both increased, which
indicated that with “event” as a moderator, the research model had higher capability to
explain variance in BI and UB. The relationship between HM and BI is significantly (p <
0.05) moderated by event (Beta coefficient = -0.053, t-value = 2.260, p = 0.024).
Moreover, the relationship between PV and UB is significantly (p < 0.05) moderated by
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event (Beta coefficient = 0.116, t-value = 2.238, p = 0.025). The significant moderation
effects of “event” to the paths are shown in Figure 6.5 and Figure 6.6.
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Figure 6.5. Event Significantly Moderated the Relationship Between HM and BI
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Figure 6.6. Event Significantly Moderated the Relationship Between PV and UB
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Interaction Terms Created with Age, Sex, Experience, and Event
All the interaction terms were analyzed one by one with the research model. The
findings indicated that all the interaction terms could increase the research model’s
capability of explaining variance in BI and UB. Four interaction terms (AGE × EXP,
AGE × SEX × EXP, AGE × EXP × EVN, and AGE × SEX × EXP × EVN) had no
statistically significant moderation effect on specific paths in the research model. The
interaction term, AGE × SEX, had a moderation effect on three paths. Both paths
moderated by AGE × EVN, from H to UB and from PV to UB, had p values less than
0.01. All the R square values of interaction terms and the paths that were significantly
moderated by the interaction terms are shown in Table 6.9. The moderation effects of
AGE × SEX, EVN × AGE, EVN × SEX, EVN × EXP, SEX × EXP, EVN × AGE × SEX,
and EVN × SEX × EXP to the paths are shown in Figures 6.7 through Figure 6.18.
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Table 6.9. Interaction Terms and Significantly Influenced Paths
Interaction Terms

AGE × SEX

R2 of

R2 of

BI

UB

0.622

0.167

T

Path

Beta

EE→BI

0.070

2.203

0.028

SI→UB

-0.064

1.986

0.047

H→UB

0.087

2.270

0.023

n/a

n/a

n/a

n/a

H→UB

-0.118

3.513

< 0.001

PV→UB

0.146

2.959

0.003

PE→BI

0.084

2.347

0.019

BI→UB

-0.104

2.127

0.033

value

P value

AGE × EXP

0.620

0.158

EVN × AGE

0.621

0.160

SEX × EXP

0.623

0.160

EVN× SEX

0.622

0.152

SE→BI

0.055

2.018

0.044

EVN × EXP

0.626

0.152

PV→BI

-0.127

2.332

0.020

AGE × SEX × EXP

0.625

0.151

n/a

n/a

n/a

n/a

EVN × AGE × SEX

0.622

0.150

PE→BI

0.078

2.569

0.010

EVN × AGE × EXP

0.621

0.151

n/a

n/a

n/a

n/a

EVN × SEX × EXP

0.626

0.148

PE→BI

0.145

2.537

0.011

PV→BI

-0.135

2.105

0.035

n/a

n/a

n/a

AGE × SEX × EXP × EVN
0.623 0.155
n/a
Significance level: p < 0.05
Note: Please refer to the survey item code in table 6.1.
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Figure 6.7. AGE × SEX Significantly Moderated the Relationship Between EE and BI
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Figure 6.8. AGE × SEX Significantly Moderated the Relationship Between H and UB
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Figure 6.9. AGE × SEX Significantly Moderated the Relationship Between SI and UB
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Figure 6.10. EVN × AGE Significantly Moderated the Relationship Between H and UB
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Figure 6.11. EVN × AGE Significantly Moderated the Relationship Between PV and UB
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Figure 6.12. EVN × SEX Significantly Moderated the Relationship Between SE and BI
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Figure 6.13. EVN × EXP Significantly Moderated the Relationship Between PV and BI
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Figure 6.14. SEX × EXP Significantly Moderated the Relationship Between PE and BI
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Figure 6.15. SEX × EXP Significantly Moderated the Relationship Between BI and UB
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Figure 6.16. EVN × AGE × SEX Significantly Moderated the Relationship Between PE
and BI
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Figure 6.17. EVN × SEX × EXP Significantly Moderated the Relationship Between PE
and BI
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Figure 6.18. EVN × SEX × EXP Significantly Moderated the Relationship Between PV
and BI
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Testing Hypotheses: The Effect of Moderators
The null hypothesis (H0) is that the moderator has no influence on the relationship
between the constructs. The above findings regarding moderators were used to decide
whether to reject or retain the null hypothesis, the findings and decisions are shown in
Table 6.10. In addition to the paths listed in the hypothesis, the interaction term, SEX ×
EXP, had significantly moderated two paths, PE to BI (p = 0.019) and BI to UB (p =
0.033), in the model. Despite the fact that “sex” or “experience” alone did not
significantly moderate any path in the research model, the significant moderation effects
of interaction terms regarding sex or experience supported their importance in the model.
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Table 6.10. Hypotheses Regarding the Moderators
Hypothesis Moderator

Interaction Term

Path

T value

P value

0.733

0.464

1.571

0.116

0.405

0.686

AGE × SEX × EXP

0.238

0.812

AGE

0.522

0.602

2.270

0.023*

1.509

0.131

AGE × SEX × EXP

1.327

0.184

AGE

0.612

0.540

0.937

0.349

0.403

0.687

AGE × SEX × EXP

1.630

0.103

AGE

0.758

0.448

1.026

0.305

0.359

0.720

0.693

0.488

AGE
H1(a) - Age
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H1(b) - Age

H2(a) - Age

H2(b) - Age

AGE × SEX
AGE × EXP

AGE × SEX
AGE × EXP

AGE × SEX
AGE × EXP

AGE × SEX
AGE × EXP
AGE × SEX × EXP

H→BI

H→UB

PV→BI

PV→UB

Decision

Retain H0

Reject H0

Retain H0

Retain H0

Table 6.10. Hypotheses Regarding the Moderators (continued)
Hypothesis Moderator

Interaction Term

Path

T value

P value

0.641

0.521

1.732

0.083

0.809

0.419

AGE × SEX × EXP

0.973

0.330

AGE

0.412

0.681

1.986

0.047*

0.657

0.511

AGE × SEX × EXP

0.614

0.539

AGE

1.341

0.180

0.947

0.344

1.054

0.292

AGE × SEX × EXP

1.210

0.226

AGE

0.749

0.454

0.770

0.441

0.444

0.657

1.556

0.120

AGE
H3(a) – Age
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H3(b) - Age

H4 - Age

H5 - Age

AGE × SEX
AGE × EXP

AGE × SEX
AGE × EXP

AGE × SEX
AGE × EXP

AGE × SEX
AGE × EXP
AGE × SEX × EXP

SI→BI

SI→UB

BI→UB

FC→BI

Decision

Retain H0

Reject H0

Retain H0

Retain H0

Table 6.10. Hypotheses Regarding the Moderators (continued)
Hypothesis Moderator

Interaction Term

Path

T value

P value

0.786

0.432

0.051

0.959

1.159

0.246

AGE × SEX × EXP

1.007

0.314

AGE

1.545

0.122

2.203

0.028*

0.734

0.463

AGE × SEX × EXP

1.811

0.070

AGE

2.038

0.042*

0.565

0.572

0.566

0.571

AGE × SEX × EXP

1.148

0.251

AGE

1.164

0.244

1.375

0.169

0.123

0.902

0.220

0.826

AGE
H6 – Age
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H7 - Age

H8 - Age

H9 - Age

AGE × SEX
AGE × EXP

AGE × SEX
AGE × EXP

AGE × SEX
AGE × EXP

AGE × SEX
AGE × EXP
AGE × SEX × EXP

PE→BI

EE→BI

SE→BI

HM→BI

Decision

Retain H0

Reject H0

Reject H0

Retain H0

Table 6.10. Hypotheses Regarding the Moderators (continued)
Hypothesis Moderator

H10 (a) – Event

Interaction Term
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T value

P value

EVN

1.394

0.163

EVN × AGE

0.456

0.648

EVN × SEX

0.156

0.876

EVN × EXP

0.649

0.516

0.248

0.804

EVN × AGE × EXP

0.808

0.419

EVN × SEX × EXP

0.355

0.723

1.459

0.145

EVN

1.927

0.054

EVN × AGE

3.513

< 0.001*

EVN × SEX

0.094

0.925

1.321

0.187

EVN × AGE × SEX

0.220

0.826

EVN × AGE × EXP

1.509

0.131

EVN × SEX × EXP

0.221

0.825

EVN × AGE × SEX

Path

H→BI

EVN × AGE × SEX ×
EXP

H10 (b) - Event

EVN × EXP

H→UB

Decision

Retain H0

Reject H0

Table 6.10. Hypotheses Regarding the Moderators (continued)
Hypothesis Moderator
H10 (b) - Event
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H11 (a) – Event

Interaction Term

Path

T value

P value

Decision

H→UB

0.232

0.817

Reject H0

EVN

1.486

0.137

EVN × AGE

1.284

0.199

EVN × SEX

1.499

0.134

EVN × EXP

2.332

0.020*

1.934

0.053

EVN × AGE × EXP

0.395

0.693

EVN × SEX × EXP

2.105

0.035*

1.308

0.191

EVN

2.238

0.025*

EVN × AGE

2.959

0.003*

1.799

0.072

EVN × EXP

1.529

0.126

EVN × AGE × SEX

0.143

0.887

EVN × AGE × SEX ×
EXP

EVN × AGE × SEX

PV→BI

EVN × AGE × SEX ×
EXP

H11 (b) - Event

EVN × SEX

PV→UB

Reject H0

Reject H0

Table 6.10. Hypotheses Regarding the Moderators (continued)
Hypothesis Moderator

Interaction Term

Path

T value

P value

0.599

0.550

0.611

0.541

0.059

0.953

EVN

0.681

0.496

EVN × AGE

0.312

0.755

EVN × SEX

1.256

0.209

EVN × EXP

0.391

0.696

0.778

0.436

EVN × AGE × EXP

0.176

0.860

EVN × SEX × EXP

1.439

0.150

1.024

0.306

0.298

0.765

0.559

0.576

1.229

0.219

EVN × AGE × EXP
H11 (b) - Event

EVN × SEX × EXP
EVN × AGE × SEX ×

PV→UB

EXP
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H12 (a) – Event

EVN × AGE × SEX

SI→BI

EVN × AGE × SEX ×
EXP
EVN
H12 (b) - Event

EVN × AGE
EVN × SEX

SI→UB

Decision

Reject H0

Retain H0

Retain H0

Table 6.10. Hypotheses Regarding the Moderators (continued)
Hypothesis Moderator

H12 (b) - Event

Interaction Term

T value

P value

EVN × EXP

0.300

0.764

EVN × AGE × SEX

0.375

0.708

0.053

0.958

0.053

0.958

0.936

0.350

EVN

0.911

0.362

EVN × AGE

0.510

0.610

EVN × SEX

1.588

0.112

EVN × EXP

0.087

0.930

1.156

0.248

EVN × AGE × EXP

0.248

0.804

EVN × SEX × EXP

0.120

0.905

0.619

0.536

0.746

0.456

EVN × AGE × EXP
EVN × SEX × EXP

Path

SI→UB

EVN × AGE × SEX ×
EXP
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H13 – Event

EVN × AGE × SEX

BI→UB

EVN × AGE × SEX ×
EXP
H14 - Event

EVN

FC→BI

Decision

Retain H0

Retain H0

Retain H0

Table 6.10. Hypotheses Regarding the Moderators (continued)
Hypothesis Moderator

H14 - Event

Interaction Term

T value

P value

EVN × AGE

0.073

0.942

EVN × SEX

0.621

0.534

EVN × EXP

1.115

0.265

0.365

0.715

0.820

0.412

0.721

0.471

0.317

0.751

EVN

0.055

0.956

EVN × AGE

1.537

0.124

EVN × SEX

0.835

0.404

0.585

0.559

EVN × AGE × SEX

2.569

0.010*

EVN × AGE × EXP

0.608

0.543

EVN × SEX × EXP

2.537

0.011*

EVN × AGE × SEX
EVN × AGE × EXP

Path

FC→BI

EVN × SEX × EXP
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EVN × AGE × SEX ×
EXP

H15 – Event

EVN × EXP

PE→BI

Decision

Retain H0

Reject H0

Table 6.10. Hypotheses Regarding the Moderators (continued)
Hypothesis Moderator
H15 – Event

161

H16 - Event

Interaction Term

Path

T value

P value

Decision

PE→BI

0.552

0.581

Reject H0

EVN

1.569

0.117

EVN × AGE

0.395

0.693

EVN × SEX

1.121

0.262

EVN × EXP

0.745

0.456

0.054

0.957

EVN × AGE × EXP

0.088

0.930

EVN × SEX × EXP

0.899

0.369

0.931

0.352

EVN

0.732

0.464

EVN × AGE

1.313

0.189

2.018

0.044*

EVN × EXP

0.089

0.929

EVN × AGE × SEX

0.672

0.502

EVN × AGE × SEX ×
EXP

EVN × AGE × SEX

EE→BI

EVN × AGE × SEX ×
EXP

H17 – Event

EVN × SEX

SE→BI

Retain H0

Reject H0

Table 6.10. Hypotheses Regarding the Moderators (continued)
Hypothesis Moderator

Interaction Term

Path

T value

P value

0.401

0.689

0.236

0.813

1.089

0.276

EVN

2.260

0.024*

EVN × AGE

0.040

0.968

EVN × SEX

0.721

0.471

EVN × EXP

0.573

0.567

0.028

0.978

EVN × AGE × EXP

0.512

0.609

EVN × SEX × EXP

0.166

0.869

0.371

0.711

EVN × AGE × EXP
H17 – Event

EVN × SEX × EXP
EVN × AGE × SEX ×

SE→BI

EXP
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H18 – Event

EVN × AGE × SEX

EVN × AGE × SEX ×
EXP
*: Reach statistical significance level (p < 0.05)

HM→BI

Decision

Reject H0

Reject H0

The Refined Research Model
The refined research model contained fourteen paths and all the interaction terms
that generate statistically significant moderation effects. In consideration of the fact that
the higher-order interaction terms (for example, AGE × SEX, SEX × EXP × EVN) had
significant moderation effect on the different paths and all the moderators led to increase
of R2 values, all the four moderators (age, sex, experience, and event) were kept in the
research model. The refined research model is shown in Figure 6.19.
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Figure 6.19. The Refined Research Model

BI: Behavioral Intention
UB: Use Behavior
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Structural Model Properties of the Refined Research Model
The PLS algorithm, Bootstrapping procedure, and Blindfolding technique were
used to examine the goodness of fit of the structural research model. All the paths
(including the significant and insignificant paths) and interaction terms that provided
statistically significant moderation effects were contained in the calculation. The Q2
values were calculated based on the blindfolding procedure; a Q2 value above zero means
the model has predictive relevance (Henseler et al., 2009). The findings indicated that the
refined research model had sufficient R2 and Q2 (Table 6.11), which meant the model had
predictive relevance and the capability of explaining variance of BI and UB. Statistical
significance was found in the prediction of the constructs (Table 6.12) and the moderation
effects (Table 6.13). Moreover, the standardized root mean square residual (SRMR) value
of the refined research model was 0.056, which indicated acceptable model fit.
In addition to the moderation effect generated by “age”, the refined research
model had better capability of explaining variance in BI and UB when all the participants
were age 65 or above (R2 of BI = 0.688; R2 of UB = 0.256). While examining the
participants at 50 to 64 years of age, the R2 of BI was 0.645, and the R2 of UB was 0.186.
Furthermore, for the participants at 35 to 49 years of age, the R2 of BI was 0.645, and the
R2 of UB was 0.176.
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Table 6.11. R2 and Q2 of the Refined Research Model
R2

Q2

0.640

0.488

UB
0.208
BI: Behavioral Intention
UB: Use Behavior

0.096

BI
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Table 6.12. Path Coefficients of the Main Constructs
β

Standard

T

Deviation Statistics

P Values

2.5% CI 97.5% CI

EE→BI

0.057

0.033

1.712

0.087

-0.007

0.124

FC→BI

-0.027

0.031

0.858

0.391

-0.083

0.039

H→BI

0.184

0.027

6.890

< 0.001***

0.132

0.237

HM→BI

0.163

0.028

5.896

< 0.001***

0.109

0.218

PE→BI

0.095

0.030

3.147

0.002**

0.034

0.152

PI→BI

0.133

0.023

5.897

< 0.001***

0.088

0.177

PV→BI

0.295

0.036

8.156

< 0.001***

0.222

0.364

SE→BI

0.107

0.030

3.622

< 0.001***

0.047

0.164

SI→BI

0.008

0.020

0.414

0.679

-0.029

0.047

BI→UB

0.106

0.041

2.572

0.010*

0.024

0.185

FC→UB

-0.081

0.032

2.516

0.012*

-0.143

-0.016

H→UB

0.143

0.037

3.858

< 0.001***

0.072

0.216

PV→UB

0.201

0.046

4.341

< 0.001***

0.109

0.291

0.912

-0.070

0.065

SI→UB -0.004
0.034
0.111
β: Beta coefficient value
CI: Confidence intervals
***: p < 0.001; **: p < 0.01; *: p < 0.05
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Table 6.13. Moderation Effects in the Refined Research Model
Interaction Term

Path

β

Standard Deviation T Statistics P Values

AGE

SE→BI

-0.027

0.021

1.292

0.197

EVN

HM→BI

-0.050

0.020

2.508

0.012*

EVN

PV→UB

0.028

0.022

1.315

0.189

AGE × EVN

H→UB

-0.095

0.031

3.095

0.002**

AGE × EVN

PV→UB

0.101

0.036

2.807

0.005**

AGE × SEX

EE→BI

0.031

0.021

1.459

0.145

AGE × SEX

H→UB

0.031

0.029

1.096

0.273

AGE × SEX

SI→UB

-0.060

0.031

1.924

0.054

EXP × EVN

PV→BI

-0.026

0.029

0.893

0.372

SEX × EXP

BI→UB

-0.028

0.028

1.004

0.315

SEX × EXP

PE→BI

0.034

0.023

1.472

0.141

SEX × EVN

SE→BI

0.044

0.021

2.083

0.037*

AGE × SEX × EVN

PE→BI

0.019

0.015

1.219

0.223

SEX × EXP × EVN

PE→BI

0.099

0.043

2.284

0.022*

SEX × EXP × EVN PV→BI -0.084
β: Beta coefficient value
***: p < 0.001; **: p < 0.01; *: p < 0.05

0.041

2.043

0.041*
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Comparison with the UTAUT2
In order to explore differences between the UTAUT2 and the refined research
model of this study, four separate models including UTAUT2 with direct effects only,
UTAUT2 with direct and moderated effects, refined research model with direct effects
only, and refined research model with direct and moderated effects were tested using the
Bootstrapping procedure. The UTAUT2 model was created on the SmartPLS software (as
in Figure 6.20) for comparison purpose. In the UTAUT2 model, the added constructs in
refined research model were removed; the construct of perceived value was replaced with
the construct of price value. The detailed elements in the UTAUT2 model were built
following previous study regarding the development of UTAUT2 model (Venkatesh, et
al., 2012). There is no issue found in the reliability or validity of the UTAUT2 model.
The R2 values were used in comparing differences of the models. The findings
indicated that the refined research model in this study had higher R2 values of BI and UB,
which meant the refined research model could explain 4.5 percent more variance in BI
and 1.5 percent more variance in UB than the UTAUT2 model.
The f2 values were also used in comparing differences of the models. According
to Cohen (1988), the f2 value represented effect size of the variables; f2 value equal to
0.02, 0.15, and 0.35 meant small, medium, and large effect respectively. The findings
showed that both the UTAUT2 and the refined research model had small effect size. The
R2 and f2 values of UTAUT 2 and the refined research model are presented in Table 6.14.
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Figure 6.20. UTAUT2

Note 1: Please refer to the survey item code in table 6.1.
Note 2: _D (in the yellow square) equals to participants’ experience during the
COVID-19 pandemic.
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Table 6.14. Comparison of the Structural Models
DV: Behavioral Intention

UTAUT2

Research Model

D only

D and M

D only

D and M

R2

0.565

0.595

0.617

0.640

Adjusted R2

0.562

0.575

0.615

0.631

EE

0.010

0.009

< 0.001

0.004

FC

0.004

0.006

0.001

0.001

H

0.125***

0.113***

0.052***

0.048**

HM

0.113***

0.108***

0.046**

0.038**

PE

0.039**

0.039**

0.012

0.011

0.026**

0.031**

PV

0.074***

0.071***

SE

0.028*

0.016

< 0.001

< 0.001

PI
Price Value (PrV)

SI

0.011

0.009

0.001

0.001

Age (AGE)

0.005

Event (EVN)

0.011
< 0.001

Experience (EXP)

0.001

< 0.001

Sex (SEX)

< 0.001

< 0.001

AGE × EXP

< 0.001

AGE × SEX

< 0.001

AGE × SEX × EVN

< 0.001
0.001

AGE × SEX × EXP

< 0.001

EXP × EVN

< 0.001

SEX × EVN

< 0.001

SEX × EXP

0.002

SEX × EXP × EVN

< 0.001
< 0.001

EE × AGE

0.001

EE × AGE × EXP

0.001
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Table 6.14. Comparison of the Structural Models (continued)
DV: Behavioral Intention

UTAUT2
D only

D and M

EE × AGE × SEX

0.002

EE × AGE × SEX × EXP

0.008

EE × EXP

< 0.001

EE × SEX

< 0.001

EE × SEX × EXP

0.001

FC × AGE

0.002

FC × AGE × EXP

0.004

FC × AGE × SEX

< 0.001

FC × AGE × SEX × EXP

0.007

FC × EXP

0.001

FC × SEX

< 0.001

FC × SEX × EXP

0.005

H × AGE

0.001

H × AGE × EXP

< 0.001

H × AGE × SEX

0.001

H × AGE × SEX × EXP

0.002

H × EXP

< 0.001

H × SEX

< 0.001

H × SEX × EXP

0.001

HM × AGE

0.003

HM × AGE × EXP

0.002

HM × AGE × SEX

< 0.001

HM × AGE × SEX × EXP

0.003

HM × EVN

Research Model
D only

D and M
0.003

0.006

HM × EXP

0.006

HM × SEX

0.005
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Table 6.14. Comparison of the Structural Models (continued)
DV: Behavioral Intention

UTAUT2
D only

D and M

HM × SEX × EXP

0.004

PE × AGE

0.001

PE × AGE × SEX

< 0.001

Research Model
D only

PE × AGE × SEX × EVN

D and M

0.001

PE × SEX

0.002

PE × SEX × EXP

0.002

PE × SEX × EXP × EVN

0.006

PrV × AGE

0.002

PrV × AGE × SEX

0.002

PrV × SEX

0.001

PV × EXP × EVN

0.001

PV × SEX × EXP × EVN

0.004

SE × AGE

0.002

SE × SEX × EVN

0.004

SI × AGE

< 0.001

SI × AGE × EXP

< 0.001

SI × AGE × SEX

0.001

SI × AGE × SEX × EXP

< 0.001

SI × EXP

< 0.001

SI × SEX

0.001

SI × SEX × EXP

0.001

DV: Use Behavior

D only

D and M

D only

D and M

R2

0.120

0.193

0.147

0.208

Adjusted R2

0.117

0.180

0.144

0.196

BI

0.014*

0.024**

< 0.001

0.006

FC

0.002

0.001

0.008

0.005
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Table 6.14. Comparison of the Structural Models (continued)
DV: Use Behavior

UTAUT2

Research Model

D only

D and M

D only

D and M

0.045***

0.028**

0.017*

0.013

PV

0.028**

0.018*

SI

0.002

< 0.001

H

Age (AGE)

0.050**

Event (EVN)

0.042**
< 0.001

Experience (EXP)

< 0.001

< 0.001

Sex (SEX)

0.001

< 0.001

AGE × EVN

0.005

AGE × EXP

< 0.001

AGE × SEX

0.009

AGE × SEX × EXP

0.003

SEX × EXP

0.002

BI × EXP

< 0.001

BI × SEX × EXP

0.007

0.001
0.001

FC × AGE

0.001

FC × AGE × EXP

< 0.001

H × AGE

0.002

H × AGE × EVN

0.006

H × AGE × EXP

0.002

H × AGE × SEX

< 0.001

H × AGE × SEX × EXP

< 0.001

H × EXP

0.001

H × SEX

0.001

H × SEX × EXP

< 0.001

0.001

PV × AGE × EVN

0.006

PV × EVN

0.001
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Table 6.14. Comparison of the Structural Models (continued)
DV: Use Behavior

UTAUT2
D only

D and M

SI × AGE × SEX
D: Direct effect
M: Moderated effect
DV: Dependent Variable
***: p < 0.001; **: p < 0.01; *: p < 0.05
Note: Please refer to the survey item code in table 6.1.
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Research Model
D only

D and M
0.003

Chapter Seven: Discussion
With data collected from participants representing the four regions in the United
States of America (USA), this nationwide study provided evidence of how the COVID-19
pandemic impacted adults in their daily life and mobile technology use behavior. Age
plays a significant role in the behavior of using mobile technology before and during the
COVID-19 pandemic. The factors that influenced people’s mobile technology use
behavior changed as a result of the COVID-19 outbreak. This chapter discusses the
participant characteristics, impact of the COVID-19 pandemic on behavioral change in
mobile technology use, age differences of mobile technology use, the factors that
influence mobile technology use, the variables that are essential in predicting mobile
technology use behavior, limitation of the study, and future directions.
Participant Characteristics
Most of the participants in this study were community-dwelling white Caucasians
who had college or higher education levels with annual incomes of $50,000 or higher.
More than three-quarters of the participants had good or excellent self-reported health
status and lived in a house. Although this study could identify age differences in mobile
technology use, the participant characteristics reflected the potential problem of sample
bias. This dissertation did not have enough participants to represent mobile technology
use behavior of diverse races, people with different education levels, people in different
socioeconomic statuses, and people who do not have good to excellent health. Moreover,
the findings of this study did not reflect the mobile technology use experience of people
who lived in an assisted living or a skilled nursing facility. People who lived in different
circumstances were likely to have different experiences and perspectives while using
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mobile technology. Future studies should consider other participant characteristics and
recruit diverse participant groups to explore the mobile technology use experience of
people with different backgrounds.
All the participants in this study were mobile technology users who had one or
more mobile devices. Most participants had experience using mobile technology for more
than three years. Also, more than half of the participants needed to use mobile technology
to function in today’s society. The characteristic of participants should be emphasized
again due to the high possibility that mobile technology users and non-technology users
might have different mobile technology use experiences and therefore consider other
factors while deciding on whether to use mobile technology. Future studies should recruit
non-technology users to compare with technology users in the research.
The cognitive ability of participants in this study should be further discussed.
Questions regarding progressive forgetfulness and diagnosis of cognitive disorder in the
survey aimed to collect information regarding participants' cognitive ability. A previous
study showed that the single question regarding progressive forgetfulness is relevant to
cognitive impairment; the complaint of progressive forgetfulness might be associated
with depression or dementia (Chong et al., 2006). Approximately twenty-one percent of
the participants had experienced progressive forgetfulness, and roughly six percent of the
participant had been diagnosed with a cognitive disorder. Interestingly, more participants
at age 35 to 49 had experienced progressive forgetfulness and reported having a diagnosis
with a cognitive disorder than other groups. The possible explanation of this phenomenon
is that, compared to younger groups, people at age 65 or older who had been diagnosed
with a cognitive disorder or experienced progressive forgetfulness do not have access to
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the Internet or had difficulty using technologies. There is also a possibility that younger
participants had fewer concerns in revealing their experience of forgetfulness and
diagnosis of a cognitive disorder than older participants since they were younger and
were less likely to have severe symptoms. More information regarding cognitive ability
should be collected for better understanding participants' cognitive ability. For instance,
the researcher should gather participants' information about their diagnosis of cognitive
disorders since there are many types of diseases. This information could help the
researcher determine whether the memory recall bias would severely impact participants'
responses. A short version of the cognitive test might also be helpful in this survey study.
Survey studies required several domains of cognitive function such as memory, attention,
or decision-making. Included a cognitive test in the survey would be helpful for the
researcher to realize participants' cognitive performance at the time when they fill out the
survey. Researchers should consider the cognitive performance of participants while
conducting a survey study in the future.
The researcher should collect more information regarding the participants to
explain better how the participant characteristics influenced mobile technology use. For
example, participants’ household arrangement information should be collected; other
technology users who lived with them might influence the participants’ mobile
technology use behavior. Moreover, participants’ employment information should be
collected to explain the influence of work types and work colleagues on mobile
technology use. Future studies should consider those factors in explaining mobile
technology use behavior.
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Last but not least, all the participants were recruited via survey platforms or
survey links and completed the survey online. The recruitment method of this study most
likely limited the diversity of participants. People who do not use the Internet frequently
or do not have access to the Internet were less likely to participate in this study. Future
studies should consider using different recruitment methods to increase the diversity of
the participants.
Impact of the COVID-19 Pandemic
More than half of the participants in this study reported an increase of time spent
staying in their residence with the consequence of less chance to interact with people
during the COVID-19 pandemic. The virus, SARS-CoV-2, that caused the COVID-19
outbreak is spread mainly through close contact, which led to the stay-at-home orders in
multiple states in the USA. According to the New York Times (2020), people in at least
42 states were urged to stay at home during the outburst of the coronavirus. Research
evidence pointed out that daily human mobility was reduced by 5% in the USA due to the
stay-at home policies (Xiong et al., 2020). The COVID-19 lockdown policies aimed to
prevent person-to-person interaction; the findings of this study reflected the effect of the
stay-at-home policies in the USA.
Participants in this study also reported change in physical and emotional status
during the pandemic. More than one third felt anxious or stressed due to the COVID-19
pandemic, and more than one fifth reduced the time spent on exercise or felt depressed.
The findings reflected the fact that the COVID-19 pandemic not only limited human
mobility but also negatively influenced physical and psychological status. Previous
research indicated that the COVID-19 pandemic was associated with an increase in health
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anxiety and financial worry (Tull et al., 2020). Since only 7.5% of the participants in this
study reported losing a job during the pandemic and more than 80% reported good to
excellent health status, I was not able to identify the main cause of anxiety, stress, or
depression of the participants. However, psychological stresses of people during the
COVID-19 pandemic should not be neglected. On the other hand, previous research
studies have shown significantly reduced physical activity during the COVID-19
pandemic (Flanagan et al., 2020; Knell et al., 2020), a consequence which was also
reflected in the findings of this study. In contrast, 22.7% of the participants in this study
reported an increase of time spent in exercise during the pandemic; this finding might be
associated with the stay-at-home orders which gave the participants more time to increase
health enhancing behavior. Previous study had indicated that having more available time
was the most common reason for both negative and positive changes in health behaviors
during the COVID-19 pandemic (Knell et al., 2020). The findings of this study supported
the idea of increasing health-related behavior during the pandemic. More participants’
mental and physical health information should be collected or measured with more details
to reflect the multiple dimensions of impact due to the COVID-19 pandemic.
Impact of the COVID-19 Pandemic on Mobile Technology Use
Mobile technology use behavior, including daily use frequency, perceived
necessity of using mobile technology in daily life, the mostly used functions of mobile
technology, and adoption of new functions, changed during the COVID-19 pandemic.
The findings addressed specific aim one of this study. The study identified statistically
significant increase in daily mobile technology use frequency during the COVID-19
pandemic. Similar findings were found in a research project in Jeju-si (156 participants
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ranging in age from 15 to 80), South Korea, which reported an increase of mobile
technology use time due to the COVID-19 pandemic (Chae, 2020). The increase of
mobile technology use frequency suggested the potential influence of stay-at-home
policies and spatial distancing strategies that were commonly applied during the
pandemic. In acknowledging that direct human interaction would greatly increase the risk
of getting the COVID-19 virus, people were urged to prevent face-to-face contact and
encouraged to use mobile technology in communicating or receiving services.
This study identified changes in commonly used functions of mobile technology.
Although text messaging, email, and voice calls were consistently the top three mostly
used functions before and during the COVID-19 pandemic, people began to use more
functions regarding taxi or car services, online shopping, and video calls during the
pandemic. These changes in use of mobile technology functions reflected change in
human needs for maintaining quality of life during the COVID-19 pandemic. In-store
shopping and meeting in person became unavailable or very difficult during the
pandemic, which led to the use of mobile technology functions for online shopping and
video calls. Significantly increased use of taxi or car services ordered through mobile
technology reflected people’s perception of the perceived risk of using public
transportation during the pandemic. The risk of coronavirus infection could be extremely
high during travel depending on the transmission routes and length of exposure time
(Shen et al., 2020). Public transportation was perceived riskier than personal or private
transportation due to heightened possibility of closer contact with other people. As a
result, the demand for public transportation declined worldwide during the COVID-19
pandemic (Tirachini & Cats, 2020). The increase in using mobile technology for
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receiving taxi or car services suggested the strategy that people used to adapt to the
situation and in order to fulfill their transportation needs during the pandemic.
Findings from this study showed that more than half of the participants had
adopted new mobile technology functions during the pandemic. Adoption of new mobile
technology functions happened among people in different ages, and the types of functions
adopted were varied based on particular needs of the participant during the pandemic.
Newly adopted mobile technology functions were mainly used to adapt to the changing
environment due to the pandemic. Functions such as online meeting, shopping, health
monitoring, making reservations, and news updates became essential in maintaining daily
life as well as employment during the pandemic. Changes due to the COVID-19
pandemic undoubtedly increased people’s perceived necessity of using mobile
technology on a daily base, which was also confirmed in this study.
This study identified mobile technology use behavior changes during the
COVID-19 pandemic. However, it is essential to consider the possibility that the shift of
mobile technology use behavior had already happened, and the COVID-19 pandemic is
just a convenient excuse or a trigger of massive use behavior changes. The data in this
study was not enough to clarify mobile technology use behavior changes before the
COVID-19 pandemic, but the changes during the pandemic had certainly happened.
More participants’ information and behavioral decisions should be collected to explain
the impact of the COVID-19 pandemic on mobile technology use. For example, whether
the participants received the vaccination or used masks while going to the public place
might influence their mobile technology use behavior. People who do not believe the
severity of the coronavirus might choose not to receive the vaccination or use a mask;
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therefore, they did not need to change their mobile technology use behavior drastically. In
contrast, people who consider the coronavirus a threat to their lives might use all the
precautions and increase their mobile technology use behavior to lower the infection risk.
Future studies should consider collecting more participants’ information to understand
and explain the changes in technology use behavior.
Age Differences in Mobile Technology Use Before and During the COVID-19
Age differences were found in mobile technology daily use frequency and the
used functions. The findings fulfilled specific aim two of this study. No significant
difference was found among the three age groups regarding the perceived necessity of
mobile technology use. The findings indicated that age differences in mobile technology
use already existed before the COVID-19 pandemic; participants at age 35 to 49 spent
significantly more time in mobile technology use than participants at age 50 to 64 and
participants at age 65 to 83. There was no significant difference between participants at
age 50 to 64 and participants at age 65 to 83 regarding mobile technology daily use
frequency. During the COVID-19 pandemic, despite the fact that people in different age
groups had all increased the time spent on mobile technology use, the significant
difference among age groups remained the same. The findings reflected the outcomes of
working at home and the use of online education strategies during the pandemic;
participants at age 35 to 49 still invested more time in mobile technology use in daily
living. Participants at age 50 to 64 and participants at age 65 to 83 also spent more time
on mobile technology during the pandemic, but the increased time was not exaggerated
enough to change the association among age groups. Another finding in this study
indicated that older participants were less likely to increase daily usage of mobile
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technology compared to other age groups. This finding reinforced the conclusion of a
previous study that identified different technology usage rates and different frequencies
of technology use compared younger and older adults (Olson et al., 2011). The findings
in this study suggested that despite most of the participants spending more daily time
using mobile technology to adapt to the change of living environment, older participants
increased their use less than other groups due to the COVID-19 pandemic. Participants in
the different age groups all felt the necessity of using mobile technology during the
COVID-19 pandemic. But, older people were likely to maintain an existing lifestyle or
were more capable of living a life without involving a heavy amount of mobile
technology use. There is a possibility that because technology is less relevant to the older
generations, their mobile technology use frequency was less likely to be influenced
drastically. Thus, age differences remain important in discussing mobile technology use
behavior in future studies.
Regarding mobile technology functions used before and during the pandemic, age
differences already existed before the pandemic. People at age 35 to 49 were already
proficient in using mobile technology functions as part of daily life, and their skilled use
of mobile technology functions was sustained during the COVID-19 outbreak.
Participants at age 65 to 83, in contrast, not a heavy user of technology before the
pandemic, maintained engagement by using emails for connection and receiving
information. During the pandemic, participants at age 65 to 83 adapted by using more
mobile technology functions included navigation, taxi or car services, and checking
breaking news. The choice of functions that participants at age 65 to 83 chose to use
heavily during the pandemic revealed their concerns regarding the impact of coronavirus
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on their health or living environment; it also reflected their view of the perceived risk of
using public transportation. Since the early phases of coronavirus outbreak, research
studies have emphasized that older people have a higher infection risk and poorer
prognosis than younger people (Applegate & Ouslander, 2020; Lithander et al., 2020).
Thus, logically, older people were likely to increase personal protection behaviors against
the coronavirus. Older people may have preferred to drive their own car or use
transportation methods that would not expose them to crowds, which led to heavy use of
GPS navigation and car services using their mobile technology.
An interesting finding was that the participants at age 50 to 64 revealed low use of
mobile technology functions especially for receiving updates of health-related
information. A possible explanation of this phenomenon is that participants at age 50 to
64 was not as tech savvy as participants at age 35 to 49; on the other hand, they were not
yet as concerned as participants at age 65 to 83 about their health at this point, which led
to significantly lower use of mobile technology functions such as receiving health-related
updates before COVID-19. During the pandemic, it is likely that participants at age 50 to
64 increased their use of mobile technology for receiving health-related information, but
the increase was not great enough to change the significant difference in comparison with
participants at age 35 to 49. The above findings, once again, support the necessity of
exploring age differences in mobile technology use.
Factors that Influenced Mobile Technology Use Behavior
In examining the participant characteristics and their influence on mobile
technology use, age and sex have been identified as significant factors associated with
behavioral intention. This is not a surprising finding since age and sex have been
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included in theoretical models (for example, in UTAUT and UTAUT2) for almost two
decades, and the moderation effects of both age and sex has been validated in the models
for helping to predict or explain technology acceptance, adoption, or use behavior. Also,
research studies have previously indicated out that younger age and male sex was
associated with a higher prevalence of using technology (Gell et al., 2013).
Cognitive ability seemed to be associated with mobile technology use behavior.
The findings indicated that participants without progressive forgetfulness or cognitive
disorder were more likely to have longer experience of using mobile technology but
lower daily mobile technology use frequency before and during the COVID-19 pandemic
than the participants with reported cognitive conditions. Also, comparing the data before
and during the pandemic, no significant difference was found regarding daily use
frequency and perceived mobile technology use necessity among participants with
progressive forgetfulness or cognitive disorder and other participants in the study. The
findings suggested a possibility that participants with progressive forgetfulness or
diagnosis of cognitive disorder were more likely to rely on mobile technology in daily
living than people without the conditions. The heavy usage of mobile technology among
participants with self-reported cognitive conditions happened before the pandemic and
was sustained during the pandemic. It is also a possibility that participants with
self-reported cognitive conditions were likely to spend time at home and use technologies
heavily instead of having face-to-face interaction before the pandemic; thus, they did not
experience as much of an increase of time spent at home or as large a change in
technology daily use frequency and necessity. A review study summarizing the findings
of previous studies concluded that the research about smartphones and cognition
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(included dimensions such as attention and memory) was quite limited and contradictory
(Wilmer et al., 2017). Various features and designs of mobile technology increase the
difficulty of clarifying its association with cognitive abilities. Nonetheless, detailed
examination of mobile technology use behavior, cognitive evaluations, and long-term
follow-up observations are certainly needed before coming to conclusions regarding the
association of cognitive ability and mobile technology use.
Another phenomenon regarding cognitive ability of participants in this study that
needs to be discussed is that the participants at age 65 to 83 had less people with
progressiveness forgetfulness or diagnosis of cognitive disorder than the other two
groups. According to participant characteristics of this study, no participant reported
living in a skilled nursing facility. Also, this study mainly recruited participants online
and the participants were required to have experience of using mobile technology. Older
people with cognitive disorder or progressive forgetfulness were less likely to participate
in the study due to the fact that their cognitive conditions might lead to more challenges
while learning to use mobile technology in daily living, and they were less likely to use
an online survey platform or receive the information about this study. On the other hand,
participants at age 35 to 49 and participants at age 50 to 64 were likely living in an
environment with technology everywhere since they were young and capable of learning
the use of technology. Thus, despite cognitive conditions while participating in the study,
they still had experience of mobile technology use and were capable of using online
survey platform to join the study.
Finally, participants in this study identified factors that influenced their decision
to use mobile technology. The findings addressed specific aim three of this study. The

187

availability of functions that support daily life and the necessity of using mobile
technology were the top two factors both before and during the COVID-19 pandemic.
This finding suggests the motivation to use mobile technology to better fit-in and
function in today’s society. When the living environment requires the use of mobile
technology, people have no option but to adopt the technology in order to stay engaged.
During the COVID-19 pandemic, people started to weigh the physical, social, and
emotional benefits they could possibly gain from the use of mobile technology in making
decision of whether or not to use mobile devices. In contrast, the ease of use, price, and
pleasure became less important during the pandemic compared to before. The finding
suggested a potential scenario in the near future that mobile technology will soon become
relevant and essential to the majority of world populations; no matter how difficult it is to
use mobile technology and no matter how expensive the technology is, people will have
no choice but to use at least one mobile technology device to keep up with changes in
society. The COVID-19 pandemic might be a transition point for society to transform into
a fully digital technology-based environment.
Prediction of Technology Use Behavior: The Proposed Research Model
This study proposed a research model with additional constructs to predict
behavioral intention and mobile technology use behavior during the COVID-19
pandemic. The findings addressed specific aim four of this study. While validating the
relative measurements in the model, the measurements under the construct of perceived
value did not have as high factor loadings as other measurements. The insufficient factor
loading of these measurements was caused by the nature of the construct. Perceived value
is a construct containing multiple dimensions such as price value, sacrifice, privacy risk,
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social benefit, quality benefit, emotional benefit, and physical benefit. The number of
indicators used in the study was not enough to reflect all the dimensions of perceived
value. Thus, future study should consider developing a complete measurement for
examining perceived value, and then use the construct to predict technology use behavior.
Despite ten measurements of perceived value being dropped out during the process of
validating the reflective constructs due to insufficient factor loadings, five measurements
(three measurements reflected quality benefits, one measurement reflected emotional
benefits, and one measurement reflected price value) were kept for assessing perceived
value. All constructs in the model were validated, and no issue was found regarding
collinearity of indicators.
Reliability and validity of the refined research model were examined and both CR
and AVE values met the recommended criteria. The Cronbach’s alpha values of effort
expectancy, hedonic motivation, and habit were less than 0.70 but more than 0.60. The
commonly used standard of Cronbach’s alpha value is 0.70. However, research studies
showed that Cronbach’s alpha value less than 0.70 but over 0.60 are also acceptable when
there are only a small number of items involved for measurement (Griethuijsen et al.,
2014; Taber, 2018). Thus, reliability and validity of the measurement items for the refined
research model in this study were sufficient.
After examining the direct effects of constructs, I found that effort expectancy,
facilitating condition, and social influence did not have statistically significant influence
on behavioral intention or use behavior. The COVID-19 pandemic might be the reason
that reduced the influence of effort expectancy, facilitating conditions, and social
influence on behavioral intention or use behavior. Since the coronavirus and the
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coronavirus variants continuously impact the living environment, the behavioral intention
of using mobile technology is consistently influenced by the perceived risk of not using
mobile technology. People who had a low score on effort expectancy, facilitating
conditions, and social influence might still have a high score on behavioral intention or
high frequency of mobile technology use because they need the mobile devices to
maintain functioning in daily life and reduce the risk of coronavirus infection. Also,
people who had lower intention of using mobile technology in the future might still have
high use frequency of mobile technology in their daily life because of COVID-19, which
led to a relationship (although one which did not reach statistical significance) between
behavioral intention and use behavior.
Age and event (the COVID-19 pandemic) play significant roles in predicting
behavioral intention and use behavior of mobile technology. Although people have to use
mobile technology to survive in the world with coronavirus, people of different ages still
have different habits, effort expectancy, and self-efficacy, with respect to their behavioral
intention. In addition, older people might receive more influence during the pandemic
regarding mobile technology use than other age groups because they did not use mobile
technology as much as younger age groups before the COVID-19 pandemic. On the other
hand, event had a significant influence on the relationship of perceived values,
performance expectancy, habit, self-efficacy, and hedonic motivation to behavioral
intention or use behavior. The coronavirus outbreak undoubtedly affected people’s
perceived value and performance expectancy toward mobile technology because they
expected that the use of mobile technology would keep them functioning during the
pandemic. People who had different habits, self-efficacy, and hedonic motivation were all
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impacted by the coronavirus. The behavioral intention and use behavior of mobile
technology are more likely to be substantially influenced by the impact of the COVID-19.
Thus, the moderation effect of event cannot be ignored.
Comparing the refined research model in this study and the previous model
UTAUT2, the refined research model had capability of explaining 4.5 percent more
variance in behavioral intention and 1.5 percent more variance in mobile technology use
behavior during the COVID-19 pandemic. Moreover, the capability of the refined
research model appears to be even better if used to predict behavioral intention or use
behavior of people at age 65 or older. The three constructs, perceived values, personal
innovativeness, self-efficacy, added in the refined research model showed significant
influence on behavioral intention or use behavior. The findings suggested that the refined
research model is able to explain more dimensions that need to be considered in
predicting the use of mobile technology. In addition, the effect sizes of paths in the
refined research model are relatively small, which indicates the possibility of combining
constructs and streamlining the model in future studies.
Limitations of the Study
There are several limitations of this study. First, most of the participants were
recruited from online survey platforms. People who use online survey platforms are most
likely to have different characteristics in comparison with people who do not use online
survey portals. The experience of using mobile technology, financial status, or health
status might vary and influence the findings. Second, most of the participants in this
study were white Caucasian with middle to high annual incomes and good to excellent
health status. The participant characteristics indicated that the findings of this study are
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less likely to reflect the conditions of people who have less income, poorer health status,
or other race identity. People in different socioeconomic status or health condition might
have different needs or concerns while making decisions regarding mobile technology
use, which should be considered in future studies. Third, this study only recruited mobile
technology users. People who do not use mobile technology might be influenced by
different factors that impact mobile technology use. Moreover, when non-technology
users are forced to adopt and use mobile technology, they are likely to have other
concerns and experiences compared to skilled mobile technology users. Fourth,
participants' household arrangement and employment are potential factors that could
influence mobile technology use. For example, household members or colleagues at work
might shape our participants' choice of technology functions and frequency of technology
use. However, this study did not have sufficient data to discover evidence of the effect
provided by living arrangements and employment. Fifth, more investigation is required
on the impact of the COVID-19 pandemic on participants' mental health, physical health,
and behaviors. It is essential to know more about the influence of the COVID-19
pandemic on participants' mental health and physical health; that way, the researcher
could understand more about the reason for participants' behavioral changes. It is also
critical to collect more data about participants' behavior regarding vaccination and the use
of a mask to discuss further the coronavirus outbreak's impact on mobile technology use.
Sixth, this survey study required participants to recall their perspectives toward mobile
technology and use behavior before the COVID-19 pandemic, which may lead to
memory recall bias of the study. Seventh, there are limitations of the survey questions
design. These potential limitations included the inability to consider personal factors
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(such as personality, intelligence, emotional state) that are more difficult and complex to
measure and the inability to consider learning ability for using mobile technology. It is
essential to consider these complex factors in future studies to understand the behavioral
intention of technology use further. Finally, this study might have response bias since the
data were self-reported. Although the self-reported data had the advantage of revealing
participants' actual thoughts, the participants' concern with social desirability might
influence the self-reported data unconsciously. Future studies should consider using
self-reported data and other objective data together to eliminate the bias.
Future Directions
There are multiple directions for future studies regarding mobile technology use
behavior. First of all, a qualitative study would be necessary to reflect people’s
perspectives and experiences using mobile technology. A qualitative study would identify
various concerns and needs of the participants. Second, future studies should investigate
the mobile technology use experience of non-technology users or people who do not have
abundant experience of using technology. It would be essential to understand the factors
that influenced the mobile technology use behavior of non-technology users or people
who do not often use technologies. Third, studies that explore the relationship between
mobile technology use and participants’ mental health or physical health should be
conducted. There is a possibility that people’s mobile technology use behaviors might be
associated with their psychological and physical health. Fourth, future studies should
discover the association between cognitive ability and the use of mobile technology.
Although some research studies had touched on the topic regarding cognitive ability and
the use of mobile technology, the answers remain unclear. Thus, more studies should be
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conducted to evaluate the possible relationship between cognitive ability and technology
use. Last but not least, a more integrated prediction model of technology use behavior
should be developed in future studies. An integrated model of technology use should
consider more factors regarding people’s characteristics and ability as long as technology
features. There is still a long road ahead to improve technology use behavior models.
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Chapter Eight: Conclusion
The COVID-19 pandemic has forced society in the United States to face the
reality that we are in an era in which using technology has become unavoidable in daily
life. Mobile technology use behavior before and during the COVID-19 pandemic is
significantly different. Technology is no longer just a tool that brings convenience;
technology has become indispensable equipment for surviving in today’s world. In
addition to the impact of the pandemic, it is still essential to acknowledge age differences
when discussing mobile technology use and behavioral intention to use. The nature of
aging has led to different needs, use capabilities, and perspectives toward technologies.
The impact of age on technology use should always be a concern even in studies in the
far future.
The availability of functions on mobile technology and the necessity of using
mobile technology were the most important factors that influenced mobile technology use
during the pandemic in all the age groups. This again suggested that technology becomes
part of normal life. People’s attitude toward technology might no longer be important
since technologies are required equipment to survive in the society. The environment
under influence of the pandemic has drastically manipulated technology acceptance of
human beings. As long as we cannot completely eradicate the coronavirus (not to mention
there might be other pandemics in the unknown future), we will have no chance to get rid
of a life surrounded with technology. Future studies should emphasize the importance of
process regarding adopting technology. The development of strategies with respect to
how to give people a comfortable experience while adopting technology, and how to
make people in all ages and in various conditions learn fast and continuously to use
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technology will be more important than ever. As a 56-year-old female participant in the
study expressed, “I worry that as I get older the world will depend more on mobile
technology, and my ability to use it will decline. I watched my mother deal with dementia
and she got to where she would put her TV remote in her purse, thinking it was her cell
phone” and a 63-year-old female who described her experience of using mobile
technology, “The technologies change so quickly, that I gave up on trying to keep up with
all of them. I also rely on the teenagers in the family to help me with my phone.”
Technology use is supposed to bring convenience and efficiency to human beings; it is
essential to reduce the burden of people who are trying to use it. Following in the rapid
steps of technology evolution, the question of how to provide a friendly interface or
strategy for human-machine interaction demands immediate attention.
With respect to predicting behavioral intention and technology use behavior, the
constructs of perceived values, self-efficacy, and personal innovativeness are valuable in
explaining the variation. The moderator, event, provided significant effects on
moderating relationship between constructs, which supported its value in predicting
technology use behavior. With the added constructs and moderator, the refined research
model of this study has capability to explain more variance in behavioral intention and
use of mobile technology. Future study should work on developing complete
measurements for the construct of perceived value to enhance prediction rate and
streamline the constructs in the proposed research model for efficient use.
In addition to the main findings, the pandemic has influenced the physical and
emotional wellbeing of everyone. Future studies should follow up on the physical and
psychological status of survivors after the COVID-19 pandemic in order to discover the
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long-term effect of changes in mobile technology use resulting from the pandemic. The
findings of this study cannot confirm that cognitive ability is influenced by technology
use. However, more examinations are necessary to apply in future studies to fully explore
how mobile technology use is related to cognitive ability.
There is no extremely good or bad rationale for adopting mobile technology in
daily living. No doubt mobile technology has brought benefits to human beings during
the COVID-19 pandemic; as a 63 year-old female had stated “I think that it's really good
that we have mobile technologies during the pandemic. They help us stay connected
easily. I can imagine what the pandemic would have been like without them for a lot of
people”. Also as a 48 year-old female expressed it: “I am very thankful for the use of
mobile devices for shopping and groceries through the pandemic. We had a family
member with cancer and it helped us get necessities for him safely”. Technology use
helps live through the complicated circumstances caused by the pandemic. Nevertheless,
still, we should not forget to find a balance between use technologies and using people’s
own abilities. A 50-year-old female expressed her concerns, “While it (mobile technology)
can be convenient to use, in my opinion, people have become too dependent on it”; and a
60-year-old female described, “I think we are becoming rusty in face to face interactions,
and the small business suffer from people using online shopping. Kids do not read
meaningful material anymore and people are dependent on social media, what makes us
stupid in many ways.” Will we lose the ability to live independently or creatively with the
massive adoption of technology use due to the pandemic? This is a topic that worth to
explore in the near future.
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Finally, this study has collected massive amounts of qualitative data that could
provide a good basis for future analysis of subjective perspectives on mobile technology
use. Although not emphasized in the specific aims of this dissertation, mobile technology
use has indeed influenced and led to a series of behavioral changes, which might last after
the pandemic. Future studies should not forget to address the perspectives and behavioral
changes caused by mobile technology use during the COVID-19.
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APPENDICES
Appendix A. Recruitment Cover Letter
Dear Participant:
Researchers at the University of Kentucky are inviting you to take part in a survey
about mobile technology (e.g. smartphone, tablet, or laptop) use before and during the
COVID-19 pandemic.
By doing this study, we hope to learn about your use and experience of mobile
technology before and during the COVID-19 Pandemic. The survey/questionnaire will
take about 15 minutes to complete.
Although you may not get personal benefit from taking part in this research study,
your responses may help us understand more about user experience of mobile technology
use and differences in the use of mobile technology before and during the COVID-19
pandemic. Also, sharing your experience will help in refining a technology acceptance
and use model for future use.
For this study, you will be asked for basic demographic information, and to share
your experience of mobile technology use before and during the COVID-19 pandemic.
The survey is built on the Qualtrics website, and is being distributed by Amazon’s
Mechanical Turk (MTurk) and Prolific survey distribution service. You may access this
survey using the online survey link, QR code, your MTurk account, Prolific account, or
email the researcher to request a paper version of the survey. Researchers will review and
collect information from your survey answers.
You are eligible to participate in this research if:
(1) You are currently living in the United States of America
(2) You speak English and are 35 years of age or older
(3) You have experience of using mobile technology (e.g. smartphone, tablet, or laptop)
(4) You have never participated in this research before
(5) You spend at least three minutes completing the survey
There are no costs associated with taking part in this study; also there are no known
risks to participating in this study. Participants who decide to access and finish this
survey using MTurk or Prolific account will be paid 1.5 dollars as reimbursement (the
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MTurk and Prolific system will send the payment to participants’ account). Participants
who decide to finish this survey directly using the survey link, QR code (on the flyer), or
fill out the paper version of the survey will have a chance to win a 25-dollars Amazon
digital gift card; at the end of the research, we will draw two participants from the pool
and send out the Amazon digital gift cards.
If you choose to use or create your MTurk or Prolific worker account to finish this
survey, please sign in to your account and search the survey title “Mobile Technology
Use during the COVID-19 Pandemic.”
If you choose to use the direct survey link to finish the survey, please use the
following link: https://uky.az1.qualtrics.com/jfe/form/SV_ah3MULL3hLH19dQ
For participants who use MTurk or Prolific to finish the survey, please be aware that
your work will be rejected and you will not be paid if you do not qualify for this study
(all the requirements are listed above in bold), or if you fail to finish the survey, or if you
cannot provide the correct survey code/ID to MTurk (the survey code is displayed right
after the last question of the survey), or if you cannot provide valid Prolific ID.
For participants who neither use MTurk or Prolific, please be aware that you will
lose your chance of winning the digital gift card if you do not qualify for this study (all
the requirements are listed above in bold), or if you fail to finish the survey, or if you are
not willing to provide a valid email address for receiving the digital gift card.
If you decide to take part in the study, it should be because you really want to
volunteer. You will not lose any services, benefits, or rights you would normally have if
you choose not to volunteer. You can stop at any time during the study and still keep the
benefits and rights you had before volunteering. If you do not want to be in the study,
there are no other choices except not to take part in the study.
We will make every effort to keep confidential all research records that identify you
to the extent allowed by law. Your information will be combined with information from
other people taking part in the study. When we write about the study to share it with other
researchers, we will write about the combined information we have gathered. The only
potentially identifiable information collected by the researchers is your MTurk or Prolific
identification number. If you provide an email address to join the digital gift card raffle,
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you will only receive an email to inform you the results of the digital gift card raffle; the
researcher will not reveal your email address in any circumstances.
We will make every effort to prevent anyone who is not on the research team from
knowing that you gave us information, or what that information is. Data will be stored
only in two places, on the Qualtrics website, and on the Principal Investigator’s computer
for analysis.
We may be required to show information which identifies you to people who need to
be sure we have done the research correctly; these would be people from such
organizations as the University of Kentucky.
Please be aware, while we make every effort to safeguard your data once received
from the online survey/data gathering company, given the nature of online surveys, as
with anything involving the internet, we can never guarantee the confidentiality of the
data while still on the survey/data gathering company’s servers, or while in route to either
them or us. It is also possible the raw data collect for research purposes may be used for
marketing or reporting purposes by the survey/data gathering company after the research
is concluded, depending on the company’s Terms of Service and Privacy policies.
We hope to receive completed questionnaires from about 4000 people, so your
answers are important to us. Of course, you have a choice about whether or not to
complete the survey/questionnaire, but if you do participate, you are free to skip any
questions or discontinue at any time. You will not be penalized in any way for skipping or
discontinuing the survey.
If you have questions about the study, please feel free to ask; my contact information
is given below.
Thank you in advance for your assistance with this important project.
Sincerely,
Yi Lin
Graduate Center of Gerontology, University of Kentucky
E-mail: ylin32021@gmail.com
If you have complaints, suggestions, or questions about your rights as a research volunteer, contact the staff
in the University of Kentucky Office of Research Integrity at 859-257-9428 or toll-free at 1-866-400-9428.
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Appendix B. Revised Survey Elements
Revised elements were highlighted with underline.
Survey Part I.
Question #3. Please identify your race.
☐Black ☐White ☐Asian ☐Hispanic ☐Other (please specify):_________
Question #4. Please identify your education level.
☐Less than 9 years ☐9-12 years
☐College ☐Graduate school ☐Professional school
Question #5. Please provide your ZIP code (postal code used by postal service).
_________________
Question #9. Please identify your current living arrangement.
☐House ☐Apartment

☐Retirement community ☐Skilled nursing facility

☐Other (please specify):______________
Survey Part II.
Question #3. What are the circumstances when you first decided to use mobile
technology? (Please select all that apply)
☐I adopted mobile technology because it was a job requirement.
☐I adopted mobile technology because I now need it to function in today’s
society.
☐I adopted mobile technology because I need to use the mobile apps.
☐I adopted mobile technology because everyone around me is using it.
☐Other (please specify): _______________________________________
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Question #5. What are the five functions of mobile technology you used most BEFORE
the COVID-19 pandemic? [Select only 5 items that you used the most, drag and drop the
items to the column and arrange it in order from 1 (most used) to 5 (least used)]
Items

1 (most used) to 5 (least used)

Voice calls/ meeting
Video calls/ meeting
Text messaging
Emails
Playing games
Online education
GPS/ Navigation
Grocery or food delivery
Online shopping
Entertainment such as video or music
Information about a health condition
Online banking
Taxi or car service
Follow breaking news
Share info about events
Learn about community events
Question #6. What are the five functions of mobile technology you mostly used DURING
the COVID-19 pandemic? [Select only 5 items that you used the most, drag and drop the
items to the column and arrange it in order from 1 (most used) to 5 (least used)]
Items

1 (most used) to 5 (least used)

Voice calls/ meeting
Video calls/ meeting
Text messaging
Emails
Playing games
Online education
GPS/ Navigation
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Grocery or food delivery
Online shopping
Entertainment such as video or music
Information about a health condition
Online banking
Taxi or car service
Follow breaking news
Share info about events
Learn about community events
Survey Part IV.
Question #9. Have you ever been diagnosed with a cognitive disorder such as dementia
or Alzheimer’s disease by medical professional?
☐Yes

☐No
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Appendix C. Final Survey
Survey: Mobile Technology Use Before and During the COVID-19 Pandemic
{Insert Cover Letter}
1.

If you agree to take part in the study, check the correct option below:
☐I agree
☐I do not agree (please do not take part in this study). (End of the survey)

2.

This is to confirm that you meet the following conditions for participating the study.
(1) You are currently living in the United States of America
(2) You speak English and are 35/50/65 years of age or older
(3) You have experience of using mobile technology (e.g. smartphone, tablet)
(4) You have never participated in this research before
(5) You spend at least three minutes completing the survey
☐Yes, I confirm that I meet the above conditions.
☐No, I do not meet the above conditions (please do not take part in this study).
(End of the survey)

3.

Please enter your Prolific ID here. If you are using MTurk, direct survey link, QR
code, or paper version, please skip this question. Thank you.
Mobile technologies are internet-enabled, portable devices that allow you to browse

the web or use mobile applications (“apps”). Examples of mobile technologies include
the smartphone, iPad, tablet, notebook, and smart watch. Please answer the survey
questions based on your experience of using mobile technology before and during the
COVID-19 pandemic.
Screening Question
1.

Have you ever used mobile technology?
☐Yes, I have experience of using mobile technology.
☐No, I don’t have experience of using technology (please do not take part in this
study). (End of the survey)

2.

Are you currently living in the United States of America?
☐Yes ☐No (please do not take part in this study). (End of the survey)
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Part I: Please tell us about yourself
1.

Please identify your sex.
☐Female ☐Male

2.

Please identify your current age (years old).
________________

3.

Please identify your race.
☐Black ☐White ☐Asian ☐Hispanic ☐Other (please specify):_________

4.

Please identify your education level.
☐Less than 9 years ☐9-12 years
☐College ☐Graduate school ☐Professional school

5.

Please provide your ZIP code (postal code used by postal service).
_________________

6.

Please identify your household income status.
☐Less than $25,000 ☐$25,000 to 49,999 ☐$50,000 to 99,999
☐$100,000 to 149,999 ☐$150,000 and above

7.

Please rate your overall health status.
☐Poor ☐Fair ☐Good ☐Excellent

8.

Please identify your current marital status.
☐Single ☐Married ☐Widowed ☐Separated ☐Divorced

9.

Please identify your current living arrangement.
☐House ☐Apartment

☐Retirement community ☐Skilled nursing facility

☐Other (please specify):______________
Part II: Your experience with mobile technology
1.

What kind of mobile technologies you have you used in the past? (Check all that
apply)
☐GPS/ Navigation system
☐Smart watch
☐Smartphone
☐iPad/ tablet
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☐Other (please specify): __________________
2.

How long have you used mobile technology?
☐6 months or less
☐More than 6 months but less than a year
☐1 to 3 years
☐More than 3 years

3.

What are the circumstances when you first decided to use mobile technology?
(Please select all that apply)
☐I adopted mobile technology because it was a job requirement.
☐I adopted mobile technology because I now need it to function in today’s
society.
☐I adopted mobile technology because I need to use the mobile apps.
☐I adopted mobile technology because everyone around me is using it.
☐Other (please specify):_______________________________________

4.

How frequently have you used mobile technology BEFORE and DURING the
COVID-19 pandemic?
Options
Less than an
hour per day

About 1 to 3

About 4 to 6

About 7 to 9

More than 9

hours per

hours per

hours per

hours per

day

day

day

day

BEFORE the
COVID-19
pandemic

o

o

o

o

o

o

o

o

o

o

DURING the
COVID-19
pandemic
5.

What are the five functions of mobile technology you used most BEFORE the
COVID-19 pandemic? [Select only 5 items that you used the most, drag and drop
207

the items to the column and arrange it in order from 1 (most used) to 5 (least used)]
Items

1 (most used) to 5 (least used)

Voice calls/ meeting
Video calls/ meeting
Text messaging
Emails
Playing games
Online education
GPS/ Navigation
Grocery or food delivery
Online shopping
Entertainment such as video or music
Information about a health condition
Online banking
Taxi or car service
Follow breaking news
Share info about events
Learn about community events
6.

What are the five functions of mobile technology you mostly used DURING the
COVID-19 pandemic? [Select only 5 items that you used the most, drag and drop
the items to the column and arrange it in order from 1 (most used) to 5 (least used)]
Items

1 (most used) to 5 (least used)

Voice calls/ meeting
Video calls/ meeting
Text messaging
Emails
Playing games
Online education
GPS/ Navigation
Grocery or food delivery
Online shopping
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Entertainment such as video or music
Information about a health condition
Online banking
Taxi or car service
Follow breaking news
Share info about events
Learn about community events
7.

Have you had an experience of using new mobile technology function (e.g. using
new apps for shopping, monitoring health condition, or following up news) during
the COVID-19 pandemic?
☐Yes, I have adopted new mobile technology functions during the COVID-19
pandemic (please briefly describe the new mobile technology functions you have
adopted): ______________________________________________________
☐No, I have not adopted new mobile technology functions during the COVID-19
pandemic.
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Part III: Adopting mobile technology BEFORE & DURING the COVID-19 pandemic
Please consider your experience BEFORE and DURING the COVID-19 pandemic when answering the following questions. To what
extent do you agree or disagree with the following statements? This will require you to place yourself and how you thought before the
pandemic, as well as the way you think today (during the pandemic).
Your experience BEFORE the COVID-19
pandemic
Strongly
Disagree

Somewhat Somewhat
Disagree

Agree

Your experience DURING the COVID-19
pandemic

Statement
Strongly

Strongly

Somewhat

Somewhat

Strongly

Agree

Disagree

Disagree

Agree

Agree

People who are important to
210

me think that I should adopt
and use mobile technology.
Mobile technology plays a
significant role in my daily
life.
Mobile technology is useful in
improving my quality of life.
Using mobile technology
helps me to accomplish my
job efficiently.

Part III: Adopting mobile technology BEFORE & DURING the COVID-19 pandemic (continued)
Your experience BEFORE the COVID-19
pandemic
Strongly
Disagree

Somewhat Somewhat
Disagree

Agree

Your experience DURING the COVID-19
pandemic

Statement
Strongly

Strongly

Somewhat

Somewhat

Strongly

Agree

Disagree

Disagree

Agree

Agree

Using mobile technology
helps me accomplish daily
tasks easily.
I find it easy to use mobile
211

technology for accessing
services I need in daily living.
Learning to operate a mobile
app is easy for me.
I have the knowledge
necessary to adopt and use
mobile technology.

Part III: Adopting mobile technology BEFORE & DURING the COVID-19 pandemic (continued)
Your experience BEFORE the COVID-19
pandemic
Strongly
Disagree

Somewhat Somewhat
Disagree

Agree

Your experience DURING the COVID-19
pandemic

Statement
Strongly

Strongly

Somewhat

Somewhat

Strongly

Agree

Disagree

Disagree

Agree

Agree

I have the resources (people,
equipment, material, etc.)
necessary to adopt and use
mobile technology.
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Mobile technologies are
well-matched with other
technologies that I use.
Using mobile technology is
enjoyable.
Using mobile technology is
annoying.
Mobile technologies are
reasonably priced.

Part III: Adopting mobile technology BEFORE & DURING the COVID-19 pandemic (continued)
Your experience BEFORE the COVID-19
pandemic
Strongly
Disagree

Somewhat Somewhat
Disagree

Agree

Your experience DURING the COVID-19
pandemic

Statement
Strongly

Strongly

Somewhat

Somewhat

Strongly

Agree

Disagree

Disagree

Agree

Agree

People who influence my
behavior think that I should
adopt and use mobile
technology.
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Mobile technologies are too
expensive for me to use.
The use of mobile technology
has become a habit for me.
Using mobile technology
would give its user social
approval.
I must use mobile technology.
The quality of mobile
technologies makes me want
to use it.

Part III: Adopting mobile technology BEFORE & DURING the COVID-19 pandemic (continued)
Your experience BEFORE the COVID-19
pandemic
Strongly
Disagree

Somewhat Somewhat
Disagree

Agree

Your experience DURING the COVID-19
pandemic

Statement
Strongly

Strongly

Somewhat

Somewhat

Strongly

Agree

Disagree

Disagree

Agree

Agree

Using mobile technology
makes me feel relaxed.
I have fear of using mobile
technology.
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My use of mobile technology
makes a good impression on
other people.
Mobile technologies provide
consistent quality in assisting
daily tasks (shopping,
traveling, etc.).
At the current price, mobile
technology provides good
value.

Part III: Adopting mobile technology BEFORE & DURING the COVID-19 pandemic (continued)
Your experience BEFORE the COVID-19
pandemic
Strongly
Disagree

Somewhat Somewhat
Disagree

Agree

Your experience DURING the COVID-19
pandemic

Statement
Strongly

Strongly

Somewhat

Somewhat

Strongly

Agree

Disagree

Disagree

Agree

Agree

I am worried that my privacy
could be threatened due to the
use of mobile technology.
Using mobile technology
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prevents me from developing
other habits.
Using mobile technology
limits my human interaction
in daily life.
Using mobile technology
reduces the risk for me to get
sick.

Part III: Adopting mobile technology BEFORE & DURING the COVID-19 pandemic (continued)
Your experience BEFORE the COVID-19
pandemic
Strongly
Disagree

Somewhat Somewhat
Disagree

Agree

Your experience DURING the COVID-19
pandemic

Statement
Strongly

Strongly

Somewhat

Somewhat

Strongly

Agree

Disagree

Disagree

Agree

Agree

Using mobile technology
helps me to maintain my
physical health.
I have ability to use mobile
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technology.
I have the confidence to use
mobile technology.
If I hear about new mobile
technology, I will look for
ways to experiment with it.
Among my friends, I am
usually the first to explore
new mobile technologies.

Part III: Adopting mobile technology BEFORE & DURING the COVID-19 pandemic (continued)
Your experience BEFORE the COVID-19
pandemic
Strongly
Disagree

Somewhat Somewhat
Disagree

Agree

Your experience DURING the COVID-19
pandemic

Statement
Strongly

Strongly

Somewhat

Somewhat

Strongly

Agree

Disagree

Disagree

Agree

Agree

I will always try to use mobile
technology in my daily life.
I plan to continue to use
mobile technology frequently.
217

Part IV: Your thoughts matter!
Please provide answers or choose the answers that best fit your thoughts for the
following questions.
1.

How often do you have to stay in your residence during the COVID-19 pandemic?
☐More than before the COVID-19 pandemic
☐Less than before the COVID-19 pandemic
☐The same as before the COVID-19 pandemic

2.

How does the COVID-19 pandemic impact your daily life, physical health, and
emotion/mood? (Please select all that applied)
☐I have less chance to go out due to the COVID-19 pandemic.
☐I have less chance to interact with people due to the COVID-19 pandemic.
☐I have less chance to exercise due to the COVID-19 pandemic.
☐I have more chance to exercise due to the COVID-19 pandemic.
☐I have more time to stay with family due to the COVID-19 pandemic.
☐I have lost my job due to the COVID-19 pandemic.
☐I have got a new job due to the COVID-19 pandemic.
☐I feel depressed due to the COVID-19 pandemic.
☐I feel anxious due to the COVID-19 pandemic.
☐I feel stressed due to the COVID-19 pandemic.
☐The COVID-19 pandemic does not impact my life.
☐The COVID-19 pandemic does not impact my health conditions.

3.

To what extent do you think it is necessary to use mobile technology in your daily
life BEFORE and DURING the COVID-19 pandemic?
Options
I do NOT feel the

I feel SOME need to

I feel a STRONG

need for using

use mobile

need for using

mobile technology

technology in my

mobile technology

in my daily life.

daily life.

in daily life.
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BEFORE the
COVID-19
pandemic

o

o

o

o

o

o

DURING the
COVID-19
pandemic
4.

Please identify the top three factors that affect your decision of using mobile
technology or not BEFORE the COVID-19 pandemic. [Select only 3 factors that
influence your decision the most, drag and drop the items to the column and arrange
it in order from 1 (most important) to 3 (least important)]
1 (most important) to 3

Factors

(least important)

The price of buying mobile technology.
The pleasure of using mobile technology.
The availability of sufficient support for using mobile
technology.
The physical benefits of using mobile technology.
The social benefits of using mobile technology.
The emotional benefits of using mobile technology.
The availability of functions that support my daily life
(Shopping, delivery, etc.)
Ease of use.
The necessity of using mobile technology.
5.

Please identify the top three factors that affected your decision to use mobile
technology DURING the COVID-19 pandemic. [Select only 3 factors that influence
your decision the most, drag and drop the items to the column and arrange it in order
from 1 (most important) to 3 (least important)]
1 (most important) to 3

Factors

(least important)

The price of buying mobile technology.
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The pleasure of using mobile technology.
The availability of sufficient support for using mobile
technology.
The physical benefits of using mobile technology.
The social benefits of using mobile technology.
The emotional benefits of using mobile technology.
The availability of functions that support my daily life
(Shopping, delivery, etc.)
Ease of use.
The necessity of using mobile technology.
6.

Please describe any additional factors that either keep you or prevent you from using
mobile technology?

7.

Please provide any additional thoughts you would like to share on the use and
adoption of mobile technologies.

8.

Do you currently experience the presence of progressive forgetfulness?
☐Yes

9.

☐No

Have you ever been diagnosed with a cognitive disorder such as dementia or
Alzheimer’s disease by medical professional?
☐Yes

☐No

10. Please share any final thoughts you have on the use and value of this survey.
11. To participants who finish this survey using survey link, QR code, or paper version,
please enter your email address to participate Amazon digital gift card lottery.
Otherwise, please skip this question. Thank you.
12. To participants who access this survey using survey link or QR code, please click
the NEXT (→) button to submit your survey. Thank you.
To participants who access this survey using MTurk, here is the survey code/ ID:
${e://Field/Random%20ID}
Please copy this value to paste into Amazon MTurk.
When you have copied this ID, please click the NEXT (→) button to submit your
survey. Thank you.
THANK YOU FOR YOUR PARTICIPATION IN THIS SURVEY.
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 Y Lin, CW Ho, JS Wang*. “Different Effects of Gender and Menstrual Cycle on
Changes of Blood Acid-Base Status and Blood Cells Caused by Sleep
Deprivation.” Taiwan Physical Therapy Association Conference 2011.
 CW Ho, Y Lin, JS Wang*. “Different Effects of Gender and Menstrual Cycle on
Disturbance of Cardiac Automatic Nervous System Caused by Sleep
Deprivation.” Taiwan Physical Therapy Association Conference 2011.
Professional Experience:
Research
 Primary investigator, Graduate center of Gerontology, University of Kentucky,
KY, USA, 2020- 2021
“Mobile Technology Use during the COVID-19 Pandemic.”, Instructed by
Prof: Graham D. Rowles
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 Primary investigator, Department of Psychology, University of Kentucky, KY,
USA, 2018
“Exploration of user attitudes on designed objects.”, Instructed by Prof:
Melody Carswell
 Primary investigator, Graduate center of Gerontology, University of Kentucky,
KY, USA, Nov. 2017- December. 2019
“Fear in older women.”, Instructed by Prof: Graham D. Rowles
 Primary investigator, Graduate center of Gerontology, University of Kentucky,
KY, USA, 2017
“Exploration of Senior Center Participation Outcomes of Community
Dwelling Older Adults.”, Instructed by Prof: Elizabeth G. Hunter
 Primary investigator, Postural Control Lab, Dept. of Physical therapy, NTU,
Taipei, Taiwan, Nov. 2013 – Jun. 2014
“Relative contribution of mobility and cognition to falls and fear of falling in
community-dwelling older adults with cognitive impairment.”, Instructed by
Prof: Ming-Hsia Hu
 Research Assistant, Postural Control Lab, Dept. of Physical therapy, NTU, Taipei,
Taiwan, Mar.2013 – Dec. 2013
“Vestibular Physical Therapy for Patients with Meniere’s Disease.”,
Instructed by Prof: Ming-Hsia Hu
 Research Assistant, Postural Control Lab, Dept. of Physical therapy, NTU, Taipei,
Taiwan, Mar.2013 – Dec. 2013
“Planning for Long-term Care Insurance – Multiple Assessment for People
who need Long-term Physical Rehabilitation.”, Instructed by Prof: Ming-Hsia
Hu
 Research Assistant, Postural Control Lab, Dept. of Physical therapy, NTU, Taipei,
Taiwan, Sep. 2012 – Mar. 2013
“Effects of Adherence Enhanced Intervention on Home Program Exercise
Adherence and Functional Recovery in Stroke Patients.”, Instructed by Prof:
Ming-Hsia Hu
 Research Assistant, Postural Control Lab, Dept. of Physical therapy, NTU, Taipei,
Taiwan, Jun. 2012 – Sep. 2012
“Community-based group exercise for older adults with cognitive
impairment.”, Instructed by Prof: Ming-Hsia Hu
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 Research Assistant, Exercise Physiology and Cardiopulmonary Physical Therapy
Lab, Dept. of Physical Therapy, CGU, Taoyuan, Taiwan, May. 2010 – Jan. 2011
“Different Effects of Gender and Menstrual Cycle on Changes of Blood
Acid-Base Status and Blood Cells Caused by Sleep Deprivation.”, Instructed
by Prof: Jong- Shyan Wang
 Research Assistant, Exercise Physiology and Cardiopulmonary Physical Therapy
Lab, Dept. of Physical Therapy, CGU, Taoyuan, Taiwan, May. 2010 – Jan. 2011
“Different Effects of Gender and Menstrual Cycle on Disturbance of Cardiac
Automatic Nervous System Caused by Sleep Deprivation.” Instructed by Prof:
Jong- Shyan Wang
Teaching
 Teaching assistant, Graduate Center of Gerontology, College of Public Health,
University of Kentucky, 2021
 Lecturer, Graduate Center of Gerontology, College of Public Health,
University of Kentucky, 2018-2020
 Teaching assistant, Graduate Center of Gerontology, University of Kentucky,
2017-2018
 Instructor, Department of health, Taipei City Government (ZhongZheng,
Datong, Neihu Districts), May 2014 – Sep. 2015
 Teaching assistant, Department of Physical Therapy, National Taiwan
University, Sep. 2012- Jul.2014
Clinical Practice
 Linkou Chang Gung memorial hospital, physical therapist internship,
department of neurological disease and bedside
Jan. 2012 - Jun. 2012
 Taipei Chang Gung memorial hospital, physical therapist internship,
department of orthopaedics and pediatrics
Jul. 2011 - Dec. 2011
Scholastic Honors:
 Departmental student representative
• Graduate Center for Gerontology

Jan. 2019 – 2021

 Sigma Phi Omega- Gerontology Honor Society
• President, University of Kentucky Chapter

Apr. 2018 – 2020

 Departmental student organization
• Director of General Affairs
Cooperating with staff to work through activities

2009 – 2010
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Professional Honors:
 International Student Tuition Scholarship, UK 2020-2021
 Donovan Scholarship in Gerontology, UK 2019-2020
 International Student Tuition Scholarship, UK 2019-2020
 Donovan Scholarship in Gerontology, UK 2018-2019
 International Student Tuition Scholarship, UK 2018-2019
 Schmidlapp Fellowship, UK 2017-2018
 Donovan Scholarship in Gerontology, UK 2017-2018
 International Student Tuition Scholarship, UK 2017-2018
 Outstanding Academic Achievement Award, NTU 2014
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